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Potential Hazardous Waste Site

Site Inspection Report

D.M. STEWARD MANUFACTURING COMPANY, INC. TND 003327251

CHATTANOOGA, HAMILTON COUNTY, TENNESSEE
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NARRATIVE SUMMARY
D.M. STEWARD MANUFACTURING
COMPANY SITE
TND 003327251

The D.M. Steward site is approximately 1 acre in Chattanooga, Hamilton County, Tennessee.

D.M. Steward Company has operated at this location since before 1890 as a manufacturer
of slate and ceramic products. The site, which is across the street from the plant,

has been used as a dump for construction and demolition debris, defective ceramics,

and other plant waste during the entire period. The landfilled area of the site is

about 100 x 150 feet and has been filled to a depth.of 10-12 feet. The surface is
gravelled and is used as a parking lot for D.M. Steward employees‘. Below the landfill

is a filled settling pond which was used until about 1976 for discharge of liquid waste.'r

The disposal area is in a low, swampy area in which a spring was said to exist at one
time. This site presents a hazard due to possible migration of contaminants via ground
and surface water, and also from direct contact. The site is not fenced or secured.
Analysis of soil samples collected by TDSF/SIU during a site inspection in October, 1985
showed the soil in the area below the fill to be contaminated with several metals,
notably lead, nickel, copper, and zinc. Drainage from :the site goes either underground

or to a tributary of Chattanooga Creek, depending on volume of runoff.

Estimated population at risk from this site is 9621 persons. Estimate is of population

within a one-mile radius. There is no known domestic use of surface or ground water

in the area.
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: ' : Facility namo- . i D.M. Steward M.a.!l_f_‘g__ll_f.i.ng ConpIne.
P Location: _East_36th _Street and Jerome Ave., Chattanooga, Tenn.

EPA Ragion: __1Y_.

. Person(s) In chargo of the facilty: __John_Woody, Marketing Engineer

David Holt, Plant Engineer
? Nama of Reviewer: G.S. Caruthers Dats: .—lX-.EEbLU&I.BLLS.&E
$ Goneral description of the facility:
. {For example: landfill, surface impoundment, pile, container; types of hazardous subslancas; kocation of the
o facility; contamination route of major concem; typas of information needed for rating; agency action, etc.)
s Landfill and surface_impoundment.iwhich received waste from a
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P . . . .
Pl Major concern is gconnd and surface water contamination and direct
s
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tion detected in soil a3t site

Scores: Sy =8.5 (Sgw =4.7 Sey= 1408420 )
Sre ® Not Rated
SDC 50
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FIGURE 1. :
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Groand Wiior Houto Aot Sheot

T T T T T A ssigned Vaiue butt- | - Max. | Aol
. Rating # 1 {Circle Ona) loller SCOTY | scora | (Section)
E] Observed Ralease a5 1 0 45 3.1
if obzarved release is givan a score of 45, procead to lina Ej
If observed relexs0 is given a scoroe of 0, proceed 1o line .
Route Characteristica 3.2
Depth to Aquifer of 0o 1 2@ 2 6 8
Concern : O
Net Precipitation 0 3 1 ? 3
Permeability of the 0 2 3 1 3
Unsaturated Zong
Physical Siate 01 2 @ 1 3 3
Total Route Characteristics Score 12 16 '
Contalnment 0 1 2@ 1 3 3 3.3
E] Waste Charactaristics 3.4
Toxicliy/Persistence 0 3 6 912 15@ 1 18 18
Hazarcous Waste 0123458 @ 8 1 7 8
Quantity
Total Waste Characteristics Score 25 28
@ Targets 3.5
Ground Water Use 2 3 3 3 9
Distance to Nearest 8 10 1 0 40
Waell/Populgtion 16 18 20
Served 24 30 32 35 40
Total Targets Score 3 l 49
(8] 15 tine 1] is 45, muitply (3} x (3] x [5) 2700 ]
If line D_] Is 0, rauttiply [2} x [3] x 4] «x [5]) J57'330
Divide ling [6] by 57,330 and multip!y by 100 Sqw= 4.7
» FIGUBRE 2
1 SROUNSD WATER ROUTE WORK SKHEEY
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‘. Surface Waler Route Work Sheot
Ty Assigned Value Multi- Max Rel
v . .
; ';3 Rating Factor (Circle One) - pller Score Scora | (Sectlon)
o X [ observed Retease @ 45 1 0 45 4.1
)
‘ v; It cbserved release Is given a value of 45, procead to line E
',’, if observed releaso ia given a value of 0, proceed to line @
H "‘
T [2] Route Characteristics 4.2
I Facllity Slope and Intarvenlng 0 1 2 @ . 1 3 3
ki Terraln
o 1-yr. 24-hr. Rainfall 01 2 1 3 3
o Distance to Nearest Surface 0 1 .2 , 2 6 8
. s;; Water '
E § Physical State 01 2 @ 1, 3 3
.; Total Route Characteristics Score 15 15
g
© 3 [3] containment 012 @ 1 | 3 3 43
4 2] waste Characteristics ] 4.4
1R Toxiclty/ Persistence 03 6 912 15@ 1 18 18
' Hezardous Waste 0123458 ® 8 1 7 8
Quantity
Total Waste Characterlstics Score 25 28
@ Targets 4.5
Surface Water Use o 1 @ 3 6 ]
Distanco to a Sensitive 0 2 2 8
Environment
Population Served/Distance @ 10 1 0 40
to Water Intake 18 20
Downstream 24 30 .32 40
Total Targets Sdore 8 55
B 1une [1] i1s 45, muttiply [i] x [a] x [g] 9000 .
itiine [T} is 0, muttiply [2] x 3] = [3] x [§ 64,350
Divide line [6] by 64,350 and mulliply by 100 S Ssw= 4.0
; FIGURE 7 '

SURFACE WATER ROUTE WGRK SHEET
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Assigned Value Multi- Max, Ref.
Rating Factor (Circle One)- - plier Score Score | (Section)
m Observed Release 0 45 1 45 5.1
Date and Location:
Sampling Protocol:
It ine [1] 1s 0, the S, = 0. Enter on line [5].'
It line Is 45, then proceed to line [2].
Waste Characteristics 5.2
Reactlvity and 0 1t 2 3 by 3 ;
Incompatlibility
Toxlicity 0123 3 9
Hazardous Waste 0 { 23 4548 78 1 8
Quantlty
-Total Waste Characteristics Score 20
@ Targets -~ - - ) 5.3
Population Within: 0 9121518 1 30
4-Mile Radius 21 24 27 30
Distance to Sensitive 01 2.3 2 6
Environment
Land Usg 01 2 3 1 3
Total Targets Score 39
[4] Multiply x X . 35,100
B3] Divide line E by 35,100 and multiply by 100 S, = Not Ra ted

FIGURE 9

AIR ROUTE WORK SHEET




Groundwaler Route Score (Sgw) ‘ 4.7 22.09

14.0 * 196.0

Surface Water Roule Score (Sgw)

-3 Ailr Route Score (Sa)
2 2
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Fire and Explosion Work Sheet

. Assigned Value Mulli- Max, Ref.
Rating Factor {Circle One) plier Score Score | (Section)
E] Containment 1 3 1 3 7.1
@ Waste Characteristics 1.2
Direct Evidence 0 3 1 3
Ignitabliity 01 2 3 1 3
Reactivity 01 2 3 1 3
Incompatibility 012 3 1 3
Hazardous Waste 0123 456 78 1 8
Quantity
'
Total Waste Characteristics Score 20
E] Targots 7.3
Distance to Nearest 0 1 2 3 45 1 5
Population
Distance to Nearest 01 2 3 1 3
Building -
Distance to Sensitive 01223 1 3
Environment
Land Use 0123 1 3
Population Within 0123 435 1 5
2-Mile Radius R :
Buildings Within 0123 435 1 5
2-Mlle Radlus
Total Targets Score 24
4] mattioty 1] x 2 x 3 1,440

[5] owide tine [4] by 1.440 and multipty by 100

Sfe = Not Ra ted

% FIRE

FIGURE 11

AND EXPLOSION WORK SHEET
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Diract Contact Work Shoot

Assignod Valuo Multi- Max, Rel.
| .
Rating Factor (Circle One) pley Scora Score | (Soction)
(] observed incigent @ .45 1 0 a5 8.1
it ine [1] Is 45, procecd to line [4]
ittine [1] 1s 0, proceed to line [2]
Accessiblllty 0120 1 31 3 8.2
E’] Contalnment 1] @ 1 15 15 8.3
m Waste Characteristics 15
Toxlcity 01 29 5 15 8.4
[ Targots y ‘ 8.5
Population Within a 0123 5 4 16 20 '
1-Mite Radius
Distance to a @1 23 4 0 12
Critical Habltat
Total Targets Score 16 32
[8] 1 iine [3] is 45 muttiply [7] x [4 x [3] 10,30
it tine [1] is 0, muntipty [2] «x x [4 x [5 1277 21,600
50

Divide line [E] by 21,600 and multiply by 100

Spc -

FIGURE 12 -
DIRECT CONTACT WORK SHEET
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DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

FACILITY NAME: D.M. Steward Manufacturing Co., Inc.

FACILITY DESCRIPTION: Ceramic products manufacturing

LOCATION: East 36th Street and Jerome Ave., Chattanooga, TN.

4

DATE SCORED: 18 February 1986

PERSON SCORING: . G.S. Caruthers

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc):

Site inspection by State SIU team 10/17/85
Tenn. DSWM and SIU files

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Air Route
Fire and Explosion

COMMENTS OR QUALIFICATIONS:
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GROUND WATER ROUTE

| OBSERVED RELEASE

Contaminants detected (5 maximum):

Direct groundwater release not observed. [0]

Rationale for attributing the contaminants to the facility:

N/A

2 ROUTE CHARACTERISTICS

Depth to Aquifer of Concern

Mame/description of aquiférs(s) of concern:

Knox dolomite is an important aquifer in the region. It and the overlying
limestone formations are extensively folded and fractured in the Chattanooga

area. Groundwater occurs chiefly in these fractures, which have been enlarged
by solution. '

Reference o .
Degih?sf:erm the ground surface to the highest seasonal level of the

saturated zone [water table(s)] of the aquifer of concern:

Saturated soil encountered 8-10 inches below surface during sampling on
10/17/85. (3]

Reference 2

Depth from the ground surface to the lowest point of waste disposal/
storage:

Lhknown - estimated 2-3 feet in settling pond area..
Reference 2, Reference Y4 Ty .
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Net Precipitation

Mean annual or seasonal precipitation (list months for seasonal):

51.92 in. annual
Reference 6 o

Mean annual lake or seasonal evaporation (list months for seasonal);

+37 inches annual
Reference 7

Net precipitation (subtract the above figures):

14.92 [2]

Permeabllity of Unsaturated Zone

Soil type in unsaturated zone:

Olbert-Urban: These are Colbert series soils w
disturbed and altered by urban activities.
Reference 8

hich have been extensively

Permeability associated with soil type:

very slow - upper layer 0.001-0.01 cm/secs ;subsoil €0.0004 cm/sec [1]
Reference 7, . Reference 8

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Slurry to settling pond (3)
Inert solids to landfill (0
Reference % . [3)

Reference 5
Reference 7
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3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Landfill
Surface Impoundments
Reference 2

Method with highest score:
Surface impoundment:

no liner, no diversion
Reference 7

4 WASTE CHARACTERISTICS ' :

Toxicity and Persistence

Compound(s) evaluated:

Barium Oxide Copper
Nickel Zinc
Lead

Reference 2
Reference 9.

Compound with highest score:

Nickel: Toxicity 3, Pe rsistence 3
Reference 10, Reference 7 .

Hazardous Waste Quantity

(3]

[18]

Total quantity of hazardous substances at the facility, excluding those

with a containment score of 0 (Give a reasonable estimate even if
quantity is above maximum):

1600 cubic yards estimated

Basis of estimating and/or computing waste quantity:

Based on discharge of 5,000 gpd of slurry @ 0.5% solids
over a period of 50 years. (32.5 yd3 /yr x 50 = 1625 yd3 total)
Reference 4, Reference 5, Reference 7

(7]
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5 TARGETS

Ground Water Use

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

Industrial process water supply. No known domestic use. (1]
Reference 1, Reference 3, Reference 7

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied
building not served by a public water supply:

Public water supply available in entire area. (o] .
Reference 13, Reference 7

Distance to above well or building:

N/A

Population Served by Ground Water Wells Within a 3-Mile Radius

Identified water-supply well(s) drawing from aquifer(s) of concern
within a 3-mile radius and populations served by each:

Industrial process water well, 1.5 miles. No domestic use known. Population
served, 0; public water supply available.
Reference 1, Reference 3, IReéference 13, Reference 7

Computation of land area irrigated by supply well(s) drawing from
aquifer(s) of concern within a 3-mile radius, and conversion to

population (1.5 people per acre):

urban area; no agricultural use within 3 miles
Reference 13, Reference 11

Total population served by ground water within a 3-mile radius:

None
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SURFACE WATER ROUTE

I OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill from
it (5 maximum):

No direct evidence of release, [0]
Reference 7 ‘

Rationale for attributing the contaminants to the facility:

N/A

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

0.5%
Reference 11

Name/description of nearest downslope surface water:

Unnamed tributary of Chattanooga Creek.
Reference 11

Average slope of terrain between facility and above-cited surface water
body in perceat:

1.0%
Reference 11

A d
Is the facility located either totally or partially in surface water?

1
Partially in surface water. Settling pohd is in a swampy area which' is
periodically inundated.
Reference 2, R derence 11, Reference 13



kv. Is the facility completely surrounded by areas of higher elevation?

No
Reference 11

BT IR TIRr RPN SR s

1-Year 24-Hour Rainfall in Inches

: 3.15 inches (3]
Reference 7

Distance to Nearest Downslope Surface Water
100 feet | [3]

Physical State of Waste

Slurry (est. 0.5%'solids) [3]

3 CONTAINMENT
Contalinment

Method(s) of waste or leachate containment evaluated:

Landfill
Surface impoundment
Reference 2

Method with highest score:

Surface impounidnentl: no diversion, no liner [3]
Reference 7
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4 WASTE CHARACTERISTICS

Toxilcity and Persistence

Compound(s) evaluated

Nickel

Lead

Copper

Zinc

Reference 9

Compound with highest score:

Nickel: Toxicity 3, Persistence 3 [18]
Reference 10, Reference 7

Hazardous Waste Quantity .

Total quantity of hazardous substances at the facility, excluding those
with a containment score of 0 (Give a reasonable estimate even if
quantity is above maximum):

est. 1600 cubic yards [7]

Basis of estimating and/or computing waste quantity:

Based on discharge of 5,000 gpd of slurry @ O. 596 solids over a period of
50 years. (32.5 yd3/yr x 50 = 1625 yd3)
Reference 4, Reference 5, Reference 7

5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous
substance:

Recreation (fishing, sw1mmmg)
Aquatic life

Reference 13, Reference 14
Reference 15

3
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Is there tidal influence?

No

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

None identified
Reference 11

Distance to S5-acre (minimum) fresh-water wetland, if 1 mile or less:

0.5 mile via most direct surface drainage to Chattanooga Creek bottoms
Reference 11, Reference 13, Reference 15 i

Distance to critical habitat of an endangered species or national
wildlife refuge, if I mile or less:

None identified

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing
bodies) or ! mile (static water bodies) downstream of the hazardous
substance and population served by each intake:

No identified population

(1]



( Computation of land area irrigated by above-cited intake(s) and
conversion to population (1.5 people per acre):

Area is heavily urbanized; no agricultural use within 3 miles:

Total population served:

None 0]

Name/description of nearest of above water bodies:

Unnamed tributary of Chattanooga Creek
o Reference 11

4
e
Distance to above-cited intakes, measured in stream miles.
N/A
i
;
I
;
;o
.2

D

k.
i
3
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AIR ROUTE
NOT RATED:

1 OBSERVED RELEASE

Contaminants detected:

Date and location of detection of contaminants

Methods used to detect the contaminants:

Rationale for attributing the coantaminants to the site:

2 VWASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Most incompatible pair of compounds:

11
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: Toxicity
\-.'
N Most toxic compound:

" Hazardous Waste Quantity

Total quantity of hazardous waste:

Basis of estimating and/or computing wasteuquantity:

3 TARGETS

E Population Within 4-Mile Radius

3 Circle radius used, give population, and indicate how determined:

DI

0 to b mi 0 to |l mi 0 to 1/2 mi 0 to 1/4 mi

Doy S

)

A

2 s

Distance to a Sensitive Environment .

3 ;’ Distance to S-acre (minimum) coastal wetland, if 2 miles or less:

[}

]

TRy
#

L PN R e SR

Distance to 5-acre (minimum) fresh-water wetland, if 1| mile or less:
Y

£.

12
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f Distance to critical habitat of an endangered species, if | mile or
less:

Land Use

Distance to commercial/industrial area, if | mile or less:

Distance to national or state park, forest, or wildlife reserve, if 2
miles or less: '

Distance to residential area, if 2 miles or less:

= Distance to agricultural land in production within past 5 years, if 1!
:j mile or less:

Distance to prime agricultural land in production within past 5 years, if
2 miles or less:

e

&

ki o

Lnniy -,
el
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Is a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site?

13
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FIRE AND EXPLOSION
NOT RATED

1 CONTALNMENT

Hazardous substances present:

Type of containment, if applicable:

2 WASTE CHARACTZRISTICS

Direct Evidence

Type of instrument and measurements:

Ignitability.
Compound used:

Reactivity

Most reactive compound:

Incompatibilicy

\ . .
Most incompatible pair of compounds:

14
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(v Hazardous Waste Quantitv

Tocal quancity of nazardous sudscances ac the facilicy:

G CTT S SR LS C N PR TP P S RN S SOOI ORI

(AP P F L p T

Discance to commercial/industrial area, if 1 mile or less:

; Basis of estimating and/or computing waste quancity:
w* kW
i
i 3 TARGETS
! Distance to Nearest Population
; !
. [
B ’ Distance to Nearest Building
o
'é 3
3 Distance to Sensitive Envircnment
tg p
& ) .
3 . Distance to wetlands:
‘
-3 4
§ 4
ig : Distance to c¢ritical habitac:
B4 i
E
i
N 4
g i Land Use

15
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Distance to nacional or stata park, foresc, or wildlife reserve, 1£ 2
miles or less:

Distance to residential area, if 2 miles or less:

Distance co agriculcural land in production within pasc 5 years, if 1

mile or less:

¥

Distance to prime agricultural land in production within past 5 years, Lf
2 miles or less:

Is a historic or landmark site (Nacional Register or Historic Places and
National Natural Landmarks) within the view of the sice?

Population Within 2-Mile Radius

Buildings Within Z-Mile Radius

16
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DIRECT CONTACT

1 OBSERVED INCIDENT

Date, locacion, and perctimenc details of incidenc:

No incidents observed or reported. [0]

2 ACCESSIBILITY

Describe type of barrier(s): \

No barriers, fencing or security. Area is accessible to public. [3]
Reference 2

3 CONTALNMENWT

Type of containment, if applicable:

Solids in piles on surface; settled solids from surface impoundment on
surface or bottom of shallow pond. [15]
Reference 2 '

4 WASTE CHARACTERISTICS . -

Toxicity
Compounds evaluated:

Barium Oxide Zinc Reference 9
Nickel
Lead
Copper
T -
Compound with highest score:

Nickel: Toxicity 3 [3]
Reference 10, Reference 7

17



- 5 TARGETS

Pooulation within one-mile radius

9621 [
Reference 12, Reference 11, Reference 7 “

—— -

Distance to critical habitat (of endangered species)

oo e

N . None identified [
E : Reference 7 0]
v ;
i i
: i
B ]
N ]
X :
I
. ;
]
i .
4 i
a g
] )
I
i
4 :

P S A PO,
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A e T
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Hamilton County Well Logs, Tennessee Dept. of Health and Environment, Division of
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Letter; J.H. Woody, Jr. of D.M. Steward Co. to Wayne McCoy, TDWQC; March 30, 1976,

Local Climatological Data - Annual Summary 1981; National Oceanic and Atmospheric
Administration,
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Soil Survey of Hamilton County, Tennessee; B.W. Jackson, USDA/SCS; 1980.

Report of Laboratory Analyses - DM. Steward Co. Tenn. Dept. of Health and Environment/
Division of Lab Services Nov. 14, 1985 and Nov. 29, 1985,

Dangerous Properties of Industrial Materials; N.I. Sax, Sixth Edition; 1984.

U.S.G.S. Topographic Map Series; Chattanooga, Tennessee (105SE) and Fort Oglethorpe,

~Ga-Tenn. (106NE) quadrangles.
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Water Quality Management Plan - Lower Tennessee River Basin; TDHE/DWQC; 1978.

- Chattanooga Creek Survey; Tenn. Dept. of Health and Environment, 1982; Appendix 1.
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POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I. IDENTIFICATION

01 STATE{ 02 SITE NUMBER

N 003327251

11 PAST RESPONSE ACTIVITIES icontnvea

01 O R BARRIER WALLS CONSTRUCTED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O S. CAPPING/COVERING
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 C T. BULK TANKAGE REPAIRED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 O U. GROUT CURTAIN CONSTRUCTED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 G V. BOTTOM SEALED
04 DESCRIPTION ’

N/A

02 DATE

03 AGENCY

01 O W. GAS CONTROL
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T X. FIRE CONTROL
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T Y. LEACHATE TREATMENT
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T 2. AREA EVACUATED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 2 1. ACCESS TO SITE RESTRICTED
04 DESCRIPTION

NLA

02 DATE

03 AGENCY

"81 O 2. POPULATION RELOCATED
o
N/A

02 DATE

03 AGENCY

7
4 DESCRIPTION

01 C 3. OTHER REMEDIAL ACTIVITIES

04 DESCRIPTION

02 DATE

03 AGENCY

l“ SOURCES OF INFORMATION (C.10 SPOCIIC raintonces ¢ ¢ 3118 liles Sampte 8nalysis. 18D0r15)

[
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5 - . POTENTIAL HAZARDOUS WASTE SITE I IDENTIFICATION
. < EPA SITE INSPECTION REPORT o1 STRJE[ 03 $TE ppgER o o
‘ \’ PART 11 - ENFORCEMENT INFORMATION 251
‘.‘. Il. ENFORCEMENT INFORMATION
A :
3 01 PAST REGULATORY/ENFORCEMENT ACTION O ves X NO
‘5 02 OESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT AGTION R
R
5 None
i

|

1 .

: 4

: H

b

|

1

; .

*
"l. SOURCES OF INFORMATION (Cae EDeCUiC 1a18ranC oL 8 [, 81810 funs, SAMDIS SAMY LS. 18DOMSS

EPAFORM 2070-13 (7-81)
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L o POTENTIAL HAZARDOUS WASTE SITE Ao
\-,EPA SITE INSPECTION REPORT NI D 003327251

PART 1-SITE LOCATION AND INSPECTION INFORMATION

1. SITE NAME AND LOCATION

. Ot SITE NAME 1Legat ommon of descoDlive pEMs of Jier 02 STREET, ROUTE NO_, OR SPECIFIC LOCATION IDENTIFIER

5 .. East side of Jerome Street between 36th and
D.M. Steward Manufacturing Co. 37th Streets

03 CITY 04 STATE | OS5 ZIP CODE 08 COUNTY D7COUNTY] 08 CONG
'.’ ) CODE oISY
i Chattanooga TN 37401 Hamilton 4 033103

: 0 COORDINATES 10 YYPE OF OWNERSHIP (Checx one!

A

g, P, T
PIATI S L AT P

R

NN Al

)

M I IR S
o7 AT v T e

35 W3

085L0fl9l'fUDS3 W

X! A.PRIVATE T 8. FEDERAL

Z F.OTHER

0 C.STATE (O 0. COUNTY (O E. MUNICIPAL

O G UNKNOWN

I INSPECTION INFORMATION

01 DATE OF INSPECTION

10,17, 85

MONTH DAY YEAR

02 SITE STATUS

K ACTIVE
Z INACTIVE

03 YEARS OF QPERATION

18881 present

UNKNOWN

BEGINNING YEAR

ENDING YEAR

Z A EPA

X E STATE = F.STATE CONTRACTOR

04 AGENCY PEAFORMING INSPECTION (Cnecx aninat apply
Z B. EPACONTRACTOR

. 'Name ol tirmy

T C.MUNICIPAL [C D. MUNICIPAL CONTRACTOR
0 G. OTHER

iName of Iemj

{Name of hemy & iSpecityl
05 CHIEF INSPECTOR 08 TITLE ) Q7 ;RGANIZATION 08 TELEPHONE NO
Walker Howell Geologlst- 2 DSWM 615)741-6287
09 OTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHONE NO
Jan Eldridge Geologist 2 DSWM 615 741-6287
Gordon Caruthers Environmental Specialist DSWM (615 741-6287

{ )

John Woody

13 SITE REPRESENTATIVES INTEAVIEWED

14 TITLE

Marketing Eng.

15A0DRESS

E. 36th St./Chattanooga

16 TELEPHONE NO

{615 867-410(

David Holt

Plant Engineer

E. 36th St./Chattanocoga

{615 867-4100

Riley Castleberry

Maintenance
Supervisor -

E. 36th St./Chattanooga

(615 867-4100

17 ACCESS GAINED BY
iChecaone.
X PERMISSION
. WARRANT

18 TIME OF INSPECTION
9:15 a.m. est.

19 WEATHER CONDITIONS

Sunny, partly cloudy, 75°F

V. INFORMATION AVAILABLE FROM

01 CONTACT

John Woody

02 OF 1agency Ocganzarons

D.M. Steward Manufacturing Co.

03 TELEPHONE NO

615'867-4100

04 PERSON RESPONSIBLE FOR SITE INSPECTION FORIA

Walker F. Howell

05 AGENCY

TDH&E -

06 ORGANIZATION

DSWM

07 TELEPHONE NO

(¢19%) 74!—628;

Ou DATE

11185

MO Te Ry rf AR

EPAFORM (D70 137 dny
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. ~ .~ POTENTIAL HAZARDOUS WASTE SITE L DENTIFIZATION
o EPA SITE INSPECTION REPORT N R 065557251
I ’ \’ PART 2- WASTE INFORMATION
S Il. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
G D1 PHYSICAL STATES (Chech a tnat asply) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check ax tha apply)
DO (Muwr'-: of waste quaniities x ToXIC — € SOLUBLE 7 | HIGHLY VOLATILE
M 4 - be ngepenaent) . - E. —
! X x s0u0 AFNES b oaIRnY e =B CORROSIVE 3 FLINFECTIOUS T J. EXPLOSIVE
: e T 6 aas TONS T C RADIOACTVE 15 G FLAMMABLE [ K REAGTIVE
3 - - - PERSISTENT 2 H IGNITABLE Z LANCOMPATIBLE
1 - o ommen: cusic varps UNknown 2 T M NOTAPPLICABLE
L (W 0 B
,‘. ' {Speciyj NO. OF DRUMS
.‘_; ;
g Il. WASTE TYPE
}‘ ’ CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT |02 UNIT OF MEASURE] 03 COMMENTS
; SLU SLUDGE
E oLw OILY WASTE
i
soL SOLVENTS
w
: PSD PESTICIOES
4 occ OTHER ORGANIC CHEMICALS
g
3, loc INORGANIC CHEMICALS : .
3 ACD ACIDS ’
4
4 BAS ~ BASES
K3 . .
3 MES HEAVY METALS unknown ——— Heavy metals contained ceramic
# lV. HAZARDOUS SUBSTANCES 1See Appendix 1or most lrequently cited CAS Numbers) Waste prOdUCtS.
’z 0% CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | 9§ MEASURE OF
3 MES Barium Oxide 1304-28-5 LF, SI unkpown | -----
4 MES Nickel 7440-02-0 LF, SI unknown
3 MES - | Zinc 7440-66-6 LF, Sl unknown
4
E
3
i
)
A
3
S
t
q
4
33_ V.FEEDSTOCKS (See appsnci for CAS Numbersy
k4
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
t
I FDS FDS
; FDS FOS
FDS FDS
FDS ' FDS
V'. SOURCES OF |NFORMA1|ON 1Ce sDRTIIC 10farances. @ @ . State lles. semple snayvis 1800715}
Site Inspection, D.M. Steward Manfucturing Co., October 17, 1985.
In terviews with plant personnel

EFAFORM 2070 1317 By
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION

Vo 3 a
\"'IEPA SITE INSPECTION REPORT 01 SIATE] Q3 S MBS o
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS
Il. HAZARDOUS CONDITIONS AND INCIDENTS o
01 X A GROUNDWATER CONTAMINATION 02 (X0BSERVED (DATE U/ 17/8)— ~ X POTENTIAL G ALLEGED

03 POPULATION POTENTIALLY AFFECTED. ' —____ 04 NARRATIVE DESCRIPTION o .
A surface impoundment and an adjacent dump adjoin a low swampy area indicative of ground-

water resurgence. A spring on the site is allegedly contaminated and discharge is pumped
to city sewer. P

01 [X8. SURFACE WATER CONTAMINATION 02 D OBSERVED(DATE ) OXPOTENTIAL C ALLEGED

03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
A surface impoundment lying adjacent to a wet, swampy area was used for disposal of filter

waste. Ar ea drains to a tributary of Chattanooga Creek.
01 = C. CONTAMINATION OF AIR 02 T OBSERVED(DATE: ___ ) O POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
N/A , P
n H
01 T O. FIRE’EXPLOSIVE CONDITIONS 02 C OBSERVED (DATE: ) O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
N/A
01 XE. DIRECT CONTACT 02 COBSERVED(DATE: ) XPOTENTIAL T ALLEGED

03 POPULATION POTENTIALLY AFFECTED: 9621 04 NARRATIVE DESCRIPTION
There are no security guards or fencing around site. The site is also bounded on three sides
by residential areas. Population cited is an estimate of that within a one mile radius of the

site..’

= POTENTIAL K ALLEGED

01 C F. CONTAMINATION OF SOIL 0.75 02 T OBSERVED (DATE )
03 AREA POTENTIALLY AFFECTED: ° 04 NARRATIVE DESCRIPTION
{Acres)

Soil in the area of the old settling pond and below the toe of the landfill is contaminated
with lead, nickel, copper, and zinc. Samples collected by SIU on 10/17/85 and analyzed by
State DHE lab.

01 Z G. DRINKING WATER CONTAMINATION 02 ”OBSERVEDIDATE. . ) Z POTENTIAL Z ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

N/A
01 O H WOR..ER EXPOSURE/INJURY 02C OBSERVED(DATE: ______ ) 0O POTENTIAL C ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

N/A
01 201 POPULATION EXPOSURE INJURY 02 " OBSERVEDIDATE _____ ) Z PCTENTIAL Z ALLEGED

03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPT!ON

N/A

EPAFORM 2070.131(7 81}
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POTENTIAL HAZARDOUS WASTE SITE |. IDENTIFICATION
01 STATE}0O2 SITE NUMBER

(2
< - SITE INSPECTION REPORT
\’EPA PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS TN | D 003327251

i 1. HAZARDOUS CONDITIONS AND INCIDENTS -conaueai
01 C J DAMAGE TO FLORA 02 03 OBSERVED (DATE. ) G POTENTIAL C ALLEGED

h 04 NARRATWE DESCRIPTION .

;“ N/A

¥ A

e 01 T K. DAMAGE TO FAUNA 02 (] OBSERVED {DATE: ___ ) 01 POTENTIAL O ALLEGED
5; 04 NARRATIVE DESCRIPTION rinciuae nameisi of soaciesi

2 N/A

R4

3

4 01 G L. CONTAMINATION OF FOOD CHAIN 02(C OBSERVED (DATE. ________} 0 POTENTIAL T ALLEGED
2 04 NARRATIVE DESCRIPTION ‘

7]

e

s i

B L

& 01X M. UNSTABLE CONTAINMENT OF WASTES 02X OBSERVED(DATE: ____ ) X POTENTIAL T ALLEGED
ae (Spuis Runofl Siandng bgurds. Leaxmg drumyi SR

- 03 POPULATION POTENTIALLY AFFECTED:___________ 04 NARRATIVE DESCRIPTION

4 Blue crystalline material has been observed to be on the surface of the impoundment near a
@ spring. :

3 01 = N. DAMAGE TO OFFSITE PROPERTY 02 " OBSERVED(DATE: ____ ) = POTENTIAL = ALLEGED
i 04 NARRATIVE DESCRIPTION

3

p

v

e}

o3

& _

‘;f 01 Z O CONTAMINATION OF SEWERS, STORM DRAINS. WWTPs 02 {_ OBSERVED [DATE: __ . I | C POTENTIAL . ALLEGED
s 04 NARRATIVE DESCRIPTION

% .

N/A

‘.'-4.?,'

N 01 T P ILLEGAL/UNAUTHORIZED DUMPING 02 7 OBSERVED (DATE. __ —) Z POTENTIAL Z ALLEGED
:il 04 NARRATIVE DESCRIPTION

3 N/A

B 05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

En]

i

4

:\Q

=

B

= IIl. TOTAL POPULATION POTENTIALLY AFFECTED: __ 7571
e IV. COMMENTS

‘g

Saturated soil encountered 8-10 inches below surface during sampling on 10/17/85; water table
apparently very shallow in this area.

iy

1

V. SOURCES OF ‘NFORMATION Cite SpacC reterances o J Slate tles samDIm ANJvS:S 1900713,

AR e e B

w2

o
R\

S}te Inspection, D.M. Steward Manufacturing Co,,.October 17, 1985, Site Investigations Program
tiles; TDSF central files; TDSWM central files.

A

R R,‘:( 3
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L IDENTIFI iION
POTENTIAL HAZARDOUS WASTE SITE
Y 01 STATE| 02+ .+ NUMBER
\"'IE' A SITE INSPECTION TN |'D 003327251

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

. PERMIT INFORMATION

Ot TYPE OF PERMIT ISSUED 02 PEAMIT NUMBER 03 DATE ISSUED [ 04 EXPIRATION DATE | 05 COMMENTS

{Chech aliinal DDy}

X A NPDES

8. UIC

Xic. AR .

T D. RCRA

T E. RCRAINTERIM STATUS

ZF. SPCCPLAN

C G. STATE tSpeciivi

OH. LOCAL ¢ .00,

Tl OTHER speciy

. J NONE
. SITE DESCRIPTION
01 STORAGE. DISPOSAL (Check a4 inai apply) 02 AMOUNT 03 UNIT OF MEASURE 04 TREATMENT Chock ad thar aoply) 05 OTHER
:
)S 2, s:izl;ACE IMPOUNDMENT unknown O A. INCENERATION OXA. BUILDINGS ON SITE
— B. O B. UNDERGROUND INJECTION
O C. DRUMS, ABOVE GROUND - XK C. CHEMICALPHYSICAL
C D. TANK, ABOVE GROUND XD, BIOLOGICAL 0.75
D E. TANK, BELOW GROUND C E. WASTE OIL PROCESSING 06 AREA OF SITE
X F LANDFILL unknown ) T F. SOLVENT RECOVERY
O G. LANDFARM T G. OTHER RECYCUNG/RECOVERY {Acres)
T H. OPEN DUMP Z H.OTHER
Z | OTHER (Specity;
tSoecityt

07 COMMENTS

A pond existed at one time adjacent to Jerome Street and was used as a settling basin for
removal of solids from wastewater discharge. Approximately 5-10 years ago, D.M. Steward

' hodked into a pretreatment system which eliminated the need for this facility. The pond sits
next to a low swampy area which apparently drains subsurfacely.

IV. CONTAINMENT

01 CONTAINMENT OF \WWASTES (Chack onel
— A ADEQUATE. SECURE — B MODERATE K C.INADEQUATE. POCR Z D.INSECURE, UNSOUND DANGERQUS

02 DESCRIPTION OF DRUMS. OIKING. LINERS, BARRIEAS, ETC ’
No diking, liners, or barriers. Scrap ceramics, debris, etc. dumped at working face of land-
fill.  Liquid was discharged to settling pond where s olid residue now remains layered on
surface. Water ponds in area periodically. ih contact with: waste. ,

1

V. ACCESSIBILITY

'

01 WASTE EASILY ACCESSIBLE }SYES Z NO
02 COMMENTS . . . 1 . i
The surface impoundment lies adjacent to Jerome Street and 37th St. No fencing or security

onsite.

VI. SOURCES OF INFORMATION :Ciosovc.ic ra‘esances o g state ihes. sampie anaysis 1825715,

Site Inspection 10/17/85; interviews with plant personnel; TSWM central files; TDSF/SIU files;
USGS topo quadrangles 105SE and 106NE.

EPAFORM 2CTD 1317 01
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POTENTIAL HAZARDOUS WASTE SITE

1. IDENTIFICATION

SITE INSPECTION REPORT

01 STATEJ 02 SITE NUMBER

<EPA

TN | D 003327251

PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

Il. DRINKING WATER SUPPLY

01 TYPE OF DRINKING SUPPLY 02 STATUS 03 CISTANCE TO SITE
(Chech as appcanie)
SURFACE WELL ENDANGERED  AFFECTED MONITORED
COMMUNITY a X B.0 A D 8.0 c.O A mi
NON-COMMUNITY c. 0 0.0 0.0 E.O F.O B, " (mi)
iIl. GROUNDWATER
01 GROUNDOWATER USE IN VICINITY (Check one}
O A.ONLY SOURCE FORDRINKING 0 B. DRINKING 3 C. COMMERCIAL, INDUSTRIAL. (RRIGATION O D. NOT USED, UNUSEABLE

{Other sources svadadis) {Lendeg Other sources avasadle)

COMMERCIAL, INDUSTRIAL, IRRIGATION
(N0 othet watet Sources svaiadle}

02 POPULATION SERVED BY GROUND WATER None -

03 DISTANCE TO NEAREST DRINKING WATER WELL - [mi}

08 DEPTH TO AQUIFER 07 POQTENTIAL YIELD
OF CONCERN OF AQUIFER

04 DEPTH TO GROUNDWATER 05 DIRECTION OF GROQUNDWATER FLOW

0-2

C8 SOLE SOURCE AQUIFER

oves ¥ NO
(ppd)

09 DESCRIPTION OF WELLS finchamg usssge. depth, and 10Cation relaiive [0 POPLSION and busdngs)

State records indicate no domestic water wells exist in immediate area.

10 RECHARGE AREA Are.‘a rOUnd Old s rface 11 DISCHARGE AREA
X1 vEs | COMMENTS impoungment is a éjepression Xves |comments The area
ONO | which apparently drains subsurfacely. anNo resurges here.

has a spring which

IV. SURFACE WATER

01 SURFACE WATER USE iCnecx one}

O A. RESERVOIR. RECREATION
DRINKING WATER SOURCE

[0 B. IRRIGATION, ECONOMICALLY

X C. COMMERCIAL, INDUSTRIAL
IMPORTANT RESOURCES ‘

{1 D. NOT CURRENTLY USED

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER

NAME: AFFECTED DISTANCE TO SITE
Chattanooga Creek 5 0,30 (i)
a {m)
G (mi)
V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST PCPULATION
ONE {1} MILE OF SITE TWO {2) MILES OF SITE THREE (3) MILES OF SITE
A, . . — — ____.__Qs ._02 —{mn)
NO OF PERSONS NQ OF PERSONS NO OF PERSONS

03 NUMBER OF BUILDINGS WITHIN TWO

(2) MILES OF SITE

04 OISTANCE TO NEAREST OFF -SITE BUILDING

_—_.nggﬁh(ml)

This is

05 POPULATION WITHIN VICINITY OF SITE (Proviia narraiive 0escription of ndture of populaiion withd vicindy of $ile 8 ¢ . rurdl vilage densaly populated urtan 8:ea

The site is bounded on three sides by residential areas with approximately 9621 people within
one mile of the 'facility.

indicative of a fairly dense suburban area.

EPAFORAM 20701131781




AR A e e e 4

e e arla ok omte mn e

SIS

T S b a L AT WO, LV LYWL 2P0 PRVLI XUV P LY AU RSV VARG VO PP

POTENTIAL HAZARDOUS WASTE SITE I IDENTIFI ATION

I oY E : SITE INSPECTION REPORT 01 STATE[02 LHITE NUMBER
~ . - TN |'D
SEPA ‘ PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 003327251

VI. ENVIRONMENTAL INFORMATION

01 PERMEABILITY OF UNSATURATED ZONE (Checs one;
(0 A 10-8 - 10-8cmrisec X B 10-4—~10-6cm/sec (0 C. 10-4—10-2cm/sec [ D. GREATER THAN 10-3 cm/sec

02 PERMEABILITY OF BEORQCK (Checa one)
C A IMPERMEABLE X B RELATIVELY IMPERMEABLE T C. RELATIVELY PERMEABLE (C D VERY PERMEABLE

iLessinan 107 6 cm soc) (16=4 -~ 10”6 emsocy 110=2 10~ ¢ caviecy (Geastec tnan 10¥ 2 e sagy
03 DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL ZONE 05 SOIL pH
~5. () unknown @ | __ =mom=m-
06 NET PRECIPITATION 07 ONE YEAR 24 HOUR RAINFALL 0B SLOPE
SITE SLOPE DIRECTION OF SITE SLOPE | TERRAIN AVERAGE SLOPE
14.0 o 3.25 ) 0.5 . West .0 .
09 FLOOD POTENTIAL 10 .
, OO T SITE IS ON BARRIER ISLAND, COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
SITEISIN ___1YY YEARFLOODPLAIN
11 DISTANCE TO WETLANDS (5 acre mnmum} 12 DISTANCE TQ CRITICAL HAB!TA‘T To! #ncangerec species!
ESTUARINE OTHER ' _{mi) ¢
A. (mi) 8. 0.5  _tmi ENDANGERED SPECIES: N/A

13 LAND USE IN VICINITY

DISTANCE TO:
RESIDENTIAL AREAS; NATIONAL/STATE PARKS, AGRICULTURAL LANDS
COMMERCIALINDUSTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
A 0.05 {mi} B. 0.02 {mi} c.__TTToTmTomo _tmy) O TTTTTTE ()

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

The site lies in a low, swampy area bounded on its south flank by 38th Street and on its
west side by Jerome Street. Apparently drainage from the swamp is subsurface. A spring
resurges on site and heads up this body of water. Site is in flood plain of Chattanooga
Creek. There is evidence of extensive subsurface drainage in the area. Wetland areas
along nearby Chattanooga Creek are severely impacted by pollution from numerous' sources.
Average slope to the creek is about 1%. Site is not in a closed basin. A culvert and

ditch drain to the creek during wet weather and during drier periods ponded water apparently
drains underground.

VIl. SOURCES OF INFORMATION .Cue soacic roraronces o © . 3late lies 3ample anatysis t8pOrts)

United States Dept. of Agriculture, Soil Conservation Service, Soil Survey of Hamilton County,

Tennessee, May 1982. - A Users Manual/Uncontrolled Hazardous Waste Ranking System,
USEPA, 1984 U.S. Geological Survey, Topographic Map, Chattanooga Quadrangle (T05SE),
1976, and Ft. Oglethorpe (106 NE) 1958.

EPAFORAM0TN-13(7 81)




POTENTIAL HAZARDOUS WASTE SITE .

J“L L. IDENTIFICATION

Pa 01 STATE | U2 SITE NUMBER
< ‘ SITE INSPECTION REPORT
\’EPA PART 68 - SAMPLE AND FIELD INFORMATION TN _ID 003327251

Il. SAMPLES TAKEN

OJ ESTIMATED DATE

01 NUMBER OF 02 SAMPLES SENTTO
RESULTS AVAILABLE

SAMPLE TYPE SAMPLES TAKEN

GROUNDWATER

SURFACE WATER 2 State Laboratory in Nashville, TN 12/1/85

WASTE

AIR

4 RUNOFF

SPiLL

j soiL 2 State Laboratory in Nashville, TN. 12/1/85
VEGETATION N ! ;

PYRORIN

. mawvan

OTHER

I
.

ll. FIELD MEASUREMENTS TAKEN
0t TYPE 02 COMMENTS

IV. PHOTOGRAPHS AND MAPS . -

02 ncusTooy of __dite Investigations Program

IName ol organization or individual)

01 TYPE YT GROUND 3 AERIAL

03 MAPS 04 LOCATION OF MAPS

::JSS Division of Solid Wa ste Management, Nashville Central Office

V.OTHER FIELD DATA COLLECTED :Provwe rasranve gescronon

VI. SOURCES OF INFORMATI|ON (Cure soeciic retasences o ¢ siate liws sample anatysis repons’

T

Site Inspection, D.M. Steward Manufacturing Co., October 17, 1985, Site Investigations
Program

AR RA 2o 0 0 307 dY)
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'S “~ POTENTIAL HAZARDOUS WASTE SITE e Ll LI
1 ) NUM
: \-’EPA SITE INSPECTION REPORT e R .
i PART 7 - OWNER INFORMATION
H 1. CURRENT OWNER(S) PARENT COMPANY 1 apomcarel
! | NAME ] 02 D+B NUMBER 08 NAME 09 0+B NUMBER
3 .
) Hamilton Concrete Products
03 STREET ADDRESS (» O Bar RFD# eic . 04 SICCODE . 10 STREET ADORESS (P O Box RFD #, sic) 11 SIC CODE
; \
H
: 1400 East 39th Street
' ' 05 CITY 06 STATE[07 2IP CODE 12CImy V3 STATE{ V4 2IP COOE
3
7. Chattanooga TN 37407
o 01 NAME 02 0+B NUMBER 08 NAME 09 D+B NUMBER
3 (615 867-4510
{0 03 STREET ADDRESS 2 O Bos RFO» atc/ _ (o4 SIC CODE 10 STREET ADDRESS (P O Box RFD #. eic) 118IC CODE
1
$ S
5 05 CITY 06 STATE[07 2IP CODE 12 CITY 13 STATE[14 2IP CODE
s -
.:: .
: 01 NAME 02 D+ B NUMBER 08 NAME 09 D+B NUMBER
i
03 STREET ADDRESS # O 8or RFD v erc | 04 SIC CODE 10 STREET ADDRESS (P O 8ox. RFD +. eic.) 11SiC CODE
K 05 CITY 06 STATE[07 2P CODE 12 CITY 13 STATE[14 2iP CODE
i
2.
W oe 01 NAME 02 D+ B NUMBER 08 NAME 09D+B NUMBER
k4
4 03 STREET ADDRESS 12 G 8or AFD # e+ 04 SIC CODE 10 STREET ADDRESS (P O Box. RFO # wrc | 115IC CODE
i,
v,} -
05CiTY 06 STATE|07 ZIP CODE 12 CITY 13 STATE[ 14 ZIP CODE
$
1.7
“’S Ill. PREVIOUS OWNER(S) iLi3t most receni st IV.REALTY OWNER(S) (H apchcavie kst mostrecant fust
5 01 NAME 02 D+8 NUMBER 01 NAME 02 D+B NUMBER
O
3
{ 03 STREET ADDRESS 1# O Bas AFD ¢ eic, 04 SIC CODE 03 STREET ADDRESS (P 0. Box. RFD . atc | o4 siccooe
; ! 0s CITY 0BSTATE[ 07 2IP CODE 05 CITY 06 STATE[ 07 21P CODE
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16 GROUND-WATER RESOURCES OF EAST TENNESSEE

that it is confined and under pressure, whereas in the latter it is not
confined or under pressure. In the first case, the water will rise in wells
above the level at which it is encountered, and it is called confined or
artesian water. If the water in a well tapping an artesian aquifier rises
above the surface of the ground, the well is called a flowing well. If the
water is unconfined, no appreciable rise of the water takes place when
a well reaches the zone of saturation, and the upper surface of the body
of ground water is the water table.

Ground water is derived chiefly from rain and snow. A part of the
precipitation runs off in streams, 2 part is returned to the atmosphere
by evaporation and transpiration, and a part sinks downward to the
zone of saturation and becomes ground water.

In most places ground water is slowly but steadily moving under the
influence of gravity from arcas of intake to areas of discharge. The rate
of movement is proportional to the permeability of the water-bearing
medium and the slope of the water table or artesian-pressure surface,
which slope is called the hydraulic gradient.

The water levels in most wells fluctuate to a varying degree. These
fluctuations are due to many different causes, but most of them are man-
ifestations of a change in the ratio between the rate of ground-water
intake or recharge and the rate of loss or discharge. Most wells that are
supplicd in part from intake areas close at hand respond to rainfall
with only a moderate lag. In such wells, the water level may rise sev-
eral feet alter heavy prolonged rains and decline until the wells go dry
during prolonged droughts. Fluctuations in water level are caused also
by withdrawals of ground water from the well itself or from other wells,
and by changes in atmospheric pressure or in the loading of the ecarth's
crust by tides or even by railroad trains.

When a well is pumped or allowed to flow, the water level in the
well drops, and a hydraulic gradient is developed toward the well from
all directions. As the hydraulic gradient increases, the water flows
faster toward the well. Within limits, the rate at which water will enter
the well varics dircctly with the amount the water level is lowered. The
ratio of the yicld of a well to the drawdown is called the specific capac-
ity and may be expressed as yield in gallons per minute (gpm) per
{oot of drawdown. TFor example, if the water level in a well is lowered
40 feet by pumping 40 gpm without exceeding the capacity of the for-
muation to transmit water, the water level would be lowered about 20 fect
while pumping 20 gpm. The specific capacity for such a well would be
1 gpm per foot of drawdown.

The preceeding discussion of specific capacity has been based upon
the assumption that the water flows through the interstices of a porous
material. In some rock formations, however, much of the flow undoubt-
cdly takes place through fissures. This is apt to be the case with lime-

)
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stone strata, the passageways in this material sometimes assuming large
dimensions, owing to the solvent action of the water.

The cffect of these fissures is to increase greatly the capacity of the
material to carry water, and, at the same time, to modify the law of
flow. The flow through larze fissures generally is turbulent, instead of
laminar as in most granular materials, and the resistance to flow will
vary approximately as the square of the velocity, instead of as the first
power. As one result, the yield of a well supplied largely from fissures
will not increase at the samc rate as the lowering of the water in the
well, but more slowly.

Withdrawals of ground water are accompanied by a gencral lower-
ing of the water table or artesian pressure, a cone of depression grad-
ually spreading in all directions from the center of pumping. The di-
mensions of this cone are dependent upon the permeability of the
water-bearing formation and the quantity of water withdrawn.

When pumping from a well ceases, the water level in the well rises
toward its original level. The rate of recovery of a given well, like its
drawdown, is dependent upon the hydrologic characteristics of the
aquifer, and the rate and duration of pumping. The two hydrologic
characteristics that govern the rates of drawdown and recovery are the
coefficient of transmissibility and the coefficient of storage. The coeffi-
cient of transmissibility, a function of permeability, is a measure of the
ability of a formation to transmit water. It is expressed as the number
of gallons that will move in 1 day through a section of the aquifer 1
mile wide and having a height equal to the saturated thickness of the
aquifer under a hydraulic gradient of 1 foot per mile, under prevailing
conditions of water temperature, density, and viscositv. The cocflicient
of storage, which for water-table conditions is essentially the same as the
specific yicld of an aquifer, is the amount of water, expressed as a2 frac-
tion of a cubic foot, that is released from a vertical column of the
aquifer having a height equal to the saturated thickness of the aquifer
and a base of 1 square foot when the head on the aquifer is lowered
I foot. THe cocficient of storage under artesian conditions represents
water squeezed out of the rock, and also a slight expansion of the water
itself, as the head is lowercd, rather than water drained by gravity from
interstices.  Thus it is much smaller—generally hundreds of times
sinaller--under artesian than under water-table conditions.

Water-Bearing Properties of Rocks

Rocks may be considered to have two water-bearing characteristics,
storage capacity and transmission capacity. The storage capacity of a
rock depends upon the number and size of the openings and the state
of confinement. The transmission capacity is dependent upon the size
of the openings and their degree of interconnection.
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The following discussion considers these propertics of the three prin-
cipal rock types:

leNrous Rocks

Igneous rocks are those produced by the cooling and solidifying of
molten material that has risen [rom depth through fissures formed in
the weaker parts in the earth’s crust, The portion of molten material
that solidifies before reaching the carth’s surface forms intrusive rocks,
whereas the portion that solidifies after reaching the earth's surface
forms extrusive or volcanic rocks. In addition to this classification by
origin, igneous rocks are subdivided

according to their texture and min.
eral composition.

I most igncous rocks, ground water occurs in fractures dcveloped by
the contraction of the rocks as they cooled, or by subsequent earth
movements. The fractures may be isolated or may form a crisscross pat-
tern. The size of these fractures and tl
control the yield of wells in these rocks. Owing to the weight of the
overlying rock, the fractures decrease in size and number with increas-
ing depth, and wells in such rocks usually produce little water from
depths greater than 400 or 500 feet.

Some igneous rocks contain small openings developed during the
process of solidification. These small cavities produced by steam or
fascous material escaping from the cooling material are called inter
arvstal spaces and vesicles. \Where vesicular igneous rocks are found,
large-vield wells and SPrings arc common—{or example, the large springs
issuing from vesicular basalt along the Snake River in Idaho. In such
areas the depth and vyield of wells are dependent upon the depth and
thickness of the vesicular horizon, rather than the ¢
of a fracture.

reir degree of interconnection

ancee intcrccption

As few izneous rocks are found mn 1

sast Tennessee, they are of no
importance as aquifers.

METANMORPHIC ROCKS

Metamorphic rocks are formed by the alteration, due to cxtreme
temperature and pressure

} ¢, of 1gncous, scdimcnmry, or other metamor-
phic rocks. Different degrees of metamorphism prod
of rock. In resistant meiumorphic rocks,
the amount of available water i dependent upon the sizc, number, and
interconnection of the fractures, Quantitics of water sufficient for
domestic use are usually encountered in the first fow hundred fcet of
drilling. Larger quantities of water are developed along permanent
streams. Ground water occurs in marble (metamorphosed limestone) as

-/

tce different types
such as quartzite and gneiss,
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it does in ordinary limestone, which is discussed under sedimentary
rocks. .

In less resistant metamorphic rocks also, such as slates and schists,
ground water occurs in fractures. These rocks [requentdy have a.dccp
mantle of soil overlying them that is permeable cnough' to permit the
downward percolation of water. Domestic water supplics uysually.ca_n
be derived from wells dug to the soil-bedrock contact. Where 1t is
necessary to drill a well into the bedrock, small quantities of water are
usually obtained from fractures. Wells in these rocks are usually. not as
deep as wells in the more resistant types of metamorphic and igncous
rocks. .

In East Tennessee, metamorphic rocks are restricted to the Blue
Ridge province. They are of only local importance as aquilers.

SEDIMENTARY ROCKS

Sedimentary rocks are formed by the weathering of igneous, meta-
morphic, and other sedimentary rocks and the subscquent Lranspo'r.ta-
tion and deposition of the weathered products. These rocks provide
storage for large amounts of ground water. ' 5

Unconsolidated sediments, such as gravel, sand, silt, clav, and mix-
tures of these materials, vary in their watcer-bearing properties but on
the whole include the most important aquifers in the world, [hOllg'h. not
in East Tennessce. Well-sorted gravel deposits are excellent aquifers.
Wells in these deposits frequently yicld water at rates of thousnml's of
gallons per minute. Sand that is well sorted and not too ﬁne.gmmcd
also makes a good aquifer. Deposits of gravel or sand that contain m‘udl
clay or silt yield little water to wells. Silt and cla_y are poor aquifers
and generally act as confining beds rather than aquifers in series of un-
consolidated rocks. o

In East Tennessce, unconsolidated sediments are found I)I'll](l}).;l”\‘
along streams. As these deposits are usually quite thin, thev are of litde
Importance gs sources of water. .

Consolidated sediments, such as limestone, dolomite, shale, and sand.
stone, also are quite variable in their water-bearing properties. As m‘m(
of East Tenncssce is underlain by consolidated sedimentary rocks, they
are the most important aquilers of the arca. _

The openings in which greund water is found in Imxcxmnc‘ and dolo
mite may be classificd as to origin into primary and sccondary types,
or those formed at the time the containing rock jtscll was formed and
those which had a later origin. Sccondary openings largely control the
movement of ground water in the carbonate rocks of East Tennessce.

’ eni 1 i «dding planes,
I'hese openings, mainly frnctu.rcs and openings along !)cd ing pha _\,
permit the entrance of chemically reactive water, which can madify

-
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profoundly the size and shape of the openings through which it passes.
Because the acidity of water moving through limestone dearcases as
calcium carbonate is dissolved, the rate of solution decreases with depth.
‘This results in the enlargement of {racturcs by solution near the surface,
and, under certain conditions, in the closing of fractures by precipita-
tion at depth.

The yield of wells in limestone is dependent upon the size and
number of solution cavities encountered in drilling. It is known, from
records of water wells and other borings in East Tennessce, that solu-
tion cavitics containing water are present at depths of as much as 900
to 1,000 feet below the surface. Howcever, most of such openings usually
are confned to the first 5350 feet. If sufficient water is not obtained in
350 feet of drilling, it generally is not advisable to drill decper, as the
chance of obtaining additional water decreases with depth.

The problem of determining the location for a well to be drilled
into a limestone or dolomite then becomes one of predicting the pre-
sence of solution cavities. There is no positive way to locate these cavi-
ties except by drilling.

Many sinkholes caused by the collapse of caverns may be found in
areas where extensive solution of the underlying limestone has taken
place. In such arcas, few surface streams are found. Most of the drain-
age is through a well-developed underground drainage system, and the
water table is likely to be deeper than in other areas. The reason for
this is that the subsurface drainage pattern is so well developed that
water falling on the surface quickly percolates downward to the sub-
surface drainage system where it moves rapidly in solution channels
laterally to points of discharge. Such systems drain the water so rapidly
that little is retained in storage above the grade of the subsurface drain-
age. In areas where subsurface drainage is not so well developed, water
15 held in storage for a longer time before discharging.

There is evidence that solution has been more active necar perennial
streams than elsewhere. Industries close to rivers are more successful
in obtaining large supplies of ground water than those in other loca-
tions. It is possible that, in some places, solution along zones of weak-
ness in the rocks has determined the locaton of the stream. In any
event, it is probable that in many places solution channcls are con-
nected with swrface streams and that these connections
water to flow into wells.

allow river

Shale is formed by the compaction and consolidation of sediments
composced chicfly of particles of clay or silt size. Shales have very little
primary pore space, and, unless secondary openings are formed by frac-
turing, will yield very little water to wells. The rocks of East Tennes-
sce have been folded and faulted extensively, hence, shales that are

_
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hard and brittle enough to support fractures are among the better
aquifers of the areca.

Shales containing appreciable quantities of calcium carbonate yield
more water than noncalcareous shales, as the {ractures in such rock are
susceptible to enlargement by the solvent action of water. In general,
fractures in shale are much more closely spaced than those in limestone
and dolomite. As a result, the hydrologic propertics of shales are rela-
tively uniform and practically all wells drilled in shale in East Tennes-
see yield water at moderate depths,

Sandstones and noncalcareous shales are composed of particles of
minerals and rock more or less firmly cemented together. Rocks of these
types found in East Tennessee contain practically no primary openings.
Openings capable of transmitting water are secondary and consist of
joints and other fractures formed after the sediments were deposited.
Unlike limestone, dolomite, and calcareous shale, the openings in sand-
stone are not readily susceptible to enlargement by solution by water.
Sandstones are not as widely distributed in East Tennessee as limestones,
dolomites, and calcareous shales. However, rocks of this type, because
of fracturing, will usually yield small supplies of water.

In an attempt to evaluate quantitatively the water-bearing properties
of the various rock types, well data collected during the investigation
were analyzed as follows:

All wells were grouped according to the geologic formation into
which they were drilled. The wells in each formation were grouped
according to depth. This information was plotted on coordinate paper,
with cumulative frequency of occurrence as the ordinate and depth as
the abscissa. It was observed that similar curves were obtained from
well data for formations that were similar in their physical properties.
Therefore, the wells were regrouped into three classes—calcareous shale,
noncalcarcous shale and sandstone, and limestone and dolemite—and
reanalyzed. Data summarized from curves for these threc rock types are
shown in table 5.

Table 5 indicates that the chance of obtaining a domestic supply
from a well within the firse 100 feet is about 30 percent better in forma-
tions composed predominantly of calcareous shale than in limestone or
dolomite. If a choice were to be made between a calcarcous shale and a
noncalcarcous shale or sandstone, the chances of obtaining water in the
first 100 fect are reduced to about a 5-percent difference in favor of the
calcarcous” shale location. The curve for the noncalcareous shale-sand-
stone aquifers is less reliable than the curves for the other two aquifers,
because fewer wells were available for analvsis.

=

[



22 GROUND-WATER RESOURCES OF EAST TENNESSEE

N T x\ OF DE ] CLESSFUL WELLS
) = 3. —FREQUENCY DISTRIBUTION OF DII’THS' OF SUC S
TABLE > ?‘E r\%IiUOUS TYPLES OF AQUIFERS IN EAST TENNESSEE

v t of
Number Percent  of Percen
¢ g Is deeper
; of wells wells deeper wel
j;sq;ixeifc?f analyzed than 50 feet than 100 feet
17
Calcareous shale | 1,022 50
22
Noncalcareous shale 236 52
and sandstone
7 48
Limestone and 1,974 77
dolomite
t of
Percent of Percent of Percen
rells deeper
: wells deeper wells deeper we
Eqr\)ﬁfe(;f than 150 feet than 200 feet than 300 feet
3
Calcareous shale 10 7
4
Noncalcareous shale 12 8
and sandstone
9
Limestone and 29 18

dolomite

Development and Utilization

WELLS

There are four general types of wells: dug, bor<.zd, Qriven, and
drilled. Dug wclls are open holes, 24 inches or more in diameter. Ix'x
areas of thick residuum these wells commonly obtam. water at the resi-
duum-bedrock contact. In valleys water may be obtained from them at
relatively shallow depths; in upland arcas dug wells may be more than
100 fect deep. Dug wells commonly are used {or rural domestic sup-
phcls;l alluvial deposits wells 2 or 3 inches in diameter may be bored
with a hand auger. The recent development of smnllApowcr auscrs has
made it possible to bore larger wells into some consol:datcd_ I‘F)Cks. F?w
well drillers use power augers; conventional types of well-drilling equip-
ment are considered more satisfactory. N

Driven or well-pomt wells ure used to Ol)[(}il.] smatl quantities of

water at shallow depths in unconsolidated matc.n:xl.. Such a \\"cll con-
sists of a well point on the end of a pipe which is driven into the
ground. The well point is perforated and serves as the well screen.
" Drilled wells are the most common, because they cgn be dnlled.to
any size and depth in either unconsolida.ted or consohdat.cd ma.tcr.xal.
There are three principal methods of drilling wells: percussion drilling,
rotary drilling, and jetting.

»,
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"The percussion drilling machine or rig is frequently called the cable-
tool, churn, or solid-tool rig. In this method of drilling, a string of tools
which may weigh a thousand pounds or more is suspended by a cable
or rope and raised and dropped to produce a cutting or drilling action
at the bottom of the hole. The loose material is removed by a bucket
having a flap valve in the bottom, which js lowered into the hole. It is
frequently necessary to drive casing after drilling 5 or 10 feet in uncon-
solidated material to prevent the hole from collapsing. In harder rocks
casing generally is not used except between the surface and bedrock, or
In zones of caving rocks or poor-quality water.

Rotary drilling rigs are used in both consolidated and unconsoli-
dated formations. The drilling equipment consists of a string of hollow
steel rods upon the end of which is a cutting bit. The bit may be any
one of several types, depending on the material to be drilled. With the
weight of the rods bearing on the bit, the rods are rotated by mechani-
cal means and water or drilling mud is forced down through the open
drill stem and discharged at the end of the bit. The fluid then rises to
the surface between the outside of the drill stem and the inside of the
well carrying small particles of drilled material with it. In unconsoli-
dated material, a drilling mud is used instead of water to keep the
hydraulic pressure in the open hole great enough to prevent the sides
from caving. Rotary drilling of water wells is done chiefly in areas
underlain by unconsolidated rock. In consolidated rock the cable-tool
rig is preferred.

Jetting rigs use the same hydraulic circulating principle as rotary
rigs. The method of drilling differs, in that the rotary rigs have me-
chanical means to rotate the bit and drill stem. The jetting rig uscs a
similar string of tools, but the tools and bit arc moved back and forth
by hand. The tools are also moved up and down by machine to enable
the bit to cut new material. These rigs are used only in unconsolidated
material,

Many wells, after being put down, are “developed” to increase their
yicld. Although*development work is usually restricted to wells drilled
i1 unconsolidated rocks, some work has been done on developing rock
wells. Carr (1942) describes methods for developing wells drilled in
shale which increased yields as much as 100 percent. The walls of wells
were cleaned by vigorous scrubbing with wire brushes, which elfectively
removed particles of shale that had prevented free entry of water. Al
though these mecthods have not been used in East Tennessee,
treatment might improve the yield of many wells in shale.

One of the most common methods used in dev
compressed air.. Development by air consists of intermittently rcleasing
large volumes of compressed air into the well to produce a surging ac-
tion. The surging causes a change in pressure on the sides of the well.

such

cloping wells employs
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Openings that have become blocked by particles plastered on the sides
of the well by the action of drilling tools frequently are removed by
the surging. The sand and clay that are frequently found in solution
cavities in limestone may also be removed by this method.

Another common method of surging wells is by use of a surge
plunger, a looscly fitting piston attached to a drill stem, which is raised
and lowered in the hole by means of the drilling action of the rig.

Turbine pumps also can be used to develop wells. The well is
puinped intermittently, causing a surging cffect which removes shale
particles or other fine material clogging the openings.

Attempts are sometimes made to develop rock wells by means of
explosives.  This method is highly cfective and commonly used in a
few places, and in East Tennessee it has been found to increase the
vicld of a well only rarely.

In the oil industry, and to a lesser extent in the water well industry
(Anderson, 1946), wells in limestone have been treated with acid to
increase their vields by enlarging the openings in the rock. Acid 1s
forced into the well and allowed to rcact with the limestone. It fre-
quentdy contains an inhibitor to prevent its acting on the well casing
and pump. Varying degrees of success have been obtained, but expen-
sive equipment and trained personnel are required to acidize a well

properly.

SPRINGS

Springs are one of the major natural means of ground-water dis-
charge. Mcinzer (1923b) has discussed the various characteristics by
which springs may be classified. In his report springs are classified on
the basis of the character of the openings from which the water emerges,
the rock structure, and the forces that bring the water to the surface.

With respect to the character of openings through which the water
issues, there are three classes of springs—scepage or filtration springs,
fracture sprinigs, and wbular springs. Al these different types of springs
grade into one another,

A scepage spring, or filtration spring, is one whose water percolates
from numerous small openings. Many ol these springs have a very
auall discharge. The term seepage spring is olten Iimited to springs of
small discharge; the tevm filration spring may be apphied without limi-
tation as to vield.

In fractre and tubular springs, the water flows from relatively large
openings in the rocks. The term fracture spring is used where the open-
ing or openings consist of joints or other fractures. The term tubular
springs is used where the opening or openings consist of more or less
rounded channels, such as solution passages in limestone.
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With respect to the rock structure and the forces that bring the
water to the surface, springs may be divided into two classes—gravity
springs and artesian springs. Gravity springs are divided into depression
springs and contact springs. A depression spring is one whose water
flows to the surface from permeable material because the land surface
extends to or below the water table. A contact spring is one whose water
flows to the surface at the contact of two materials of different perme-
abilities. An artesian spring is one whose water issues under pressure
through some opening in the coufining hed that overlies the aquiler.

The way in which a spring can be developed depends upon its wpe.
The only development that can be made of hacture or tubular springs
is the construction of a sanitary rescrvoir to catch and hold the dis-
charging water. ‘The yvield of scepage springs can [requenty be con-
centrated and increased by constructing infileration galleries along the
lines of spring discharge. In cither case, the most important considera-
tions are the construction of sanitary rescrvoirs at the point of spring

discharge and the exclusion of polluted surface water from the reser-
voir.

Chemical Quality

No natural water is chemically pure. Rainwater falling through the
atmosphere dissolves gases, such as carbon dinxide, and mincral sub-
stances, such as sodium chloride from salt spray. However, the amount
of inorganic material dissolved is usually very small,

When rainwater with its slight mineral content reaches the ground.
it 1mmediately begins to attack the rocks upan which it falls. The
length of time that water is in contact with the rocks, its temperature, and
its pressure ave factors in the solvent action of water. The absorption
of carbonic acid by water, both while it is falling through the air and
while it is passing thorugh humus and the upper laver of soil, greatly
increases the water’s ability to dissolve rocks.

Chemical analyses of water are made to determine the character
and amoimt of mincral matter that the water contains. Ordinarily, a
water analysis is a statement of the amounts of silica, iron, calcium,
magnesium, sodium, potassiuin, bicarbonate, carbonate, sulfate, chioride.
nitrare, and, often fluoride 1 the water, as well as its pI, hardness, and
specific conductance. The amounts are usually expressed in parts per
million (ppm), except the specific conductance, which s expressed in
micronthos at 25°C,, and the pH, which is the logarithm of the recipro-
cal of the hydrogen-ion concentration.

Chemical analyses were made by the U. S. Geological Survey of 512
water samples collected from wells and springs in East Tenncssce. These
data are listed in the sections on the individual countics. The general
location of each source is given in the well and spring tables, and a
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more exact location is shown by symbol and number on one of the 14
plates included with this report,

IroON

Iron in small amounts js present in most natural water and some
water contaminated by industrial waste may carry considerable quanti-
ties. One-half ppm is detectable by taste. Water containing more than
0.3 ppm will stain fixtures, utensils, and fabrics,

Water having a high iron content favors the growth of the organism
Crenothrix. This organism forms reddish-brown growths that are de-
posited in water pipes, partially clogging them or completely stopping
the flow of water.

Carcium

Calcium is one of the Soap-consuming elements in water and the
principal scale-forming constituent. In carbonate water calcium forms
2 soft scale in boilers or cooking utensils. The addition of lime to
these waters may partially remedy this situation. In sulfate and carbo-
nate sulfate water calcium forms a hard scale. The addition of soda
ash to such waters will reduce the calcium content. Carbonate and
sulfate water containing calcium are sometimes treated in a preheater
to remove the calcium. The heating of carbonate water results in the
precipitation of calcium carbonate, because the carbonic acid, which
holds the calcium in solution, is volatilized; calcium sulfate fs precipi-
tated when sulfate water is heated because its solubility decreases with
Increase in temperature,

MAGNESIUM

Magnesium is generally present in water that contains calcium but
usually in smaller quantities than the calcium, Magnesium carbonate,
which is precipitated by raising the water temperature, forms a soft
scale. Sulfate water containing calcium and magnesium forms g dense,
porcelain-like scale which contrasts with the friable scale formed by
calcium or magnesium carbonate. The other salts of magnesium are
soluble and do not form scale.

Sobpruar AND POTASSIUI\(

In many analyses, sodium and potassium are not reported separately
because the amount of potassium is small. Carbonate and sulfate water

carrying large amounts of sodjum and potassium may cause foaming in
boilers.
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CARBONATE AND BICARRONATE

Carbonate is not present in appreciable amounts in most natural
water. ‘The carbonate is held in solution as bicarbonate through the
action of carbon dioxide. Water that comes from relatively insoluble
rocks may contain less than 10 ppm of bicarbonate. Water from lime-
stone or dolomite frequently contains 100 to 500 ppm of bicarbonate,
although some limestone water may contain much less. Calcium af)d
magnesium bicarbonates make up the greater part of the dissolved min-
cral matter in many natural waters. Bicarbonate has comparatively little
effect upon the domestic use of a water.

SULFATE

Sulfate is derived from various sources in the soil and rock, and from
material added by human agencies—from gypsum, from oxidation of
metallic sulfides or sulfur-bearing organic compounds, or from fertil-
lzers containing sulfate. Some sulfate in municipal water supplies is
derived from the aluminum sulfate used in treating the water. In mines,
where pyrite (iron sulfide) is exposed to the action of air and water,
the oxidation of sulfide and the formation of sulfuric acid is so ex-
tensive that serious damage to mining equipment and pollution of
strcams into which the mine drains may result. Sulfate causes a bitter
taste in water if it is present in excessive quantities.

CHLORIDE

Chloride is dissolved in small quantities from rock materials. Sodium
chloride is a characteristic constituent of sewage, and any appreciable
pollution of water by sewage is accompanied by a mcasur;}ble incr.e:%se
in chloride. Chloride gives a salty taste to water if present in quantities
greater than a few hundred parts per million.

NITRATE

-

Nitrate is usually derived from the soil. Certain fertilizers in the
soil may contribute to the nitrate content in water supplies. The nitrate
in most water is considered to be the oxidation product of nitrogenous
organic material. The presence of abnormal quantities of nitrate is
frequently considered to represent a poor sanitary condition. The quan-
tity of nitrate usually found in water has no cffect upon the water for
ordinary uses, but high contents may be dangerous to the health of
infants.

- . pH

The pH of water is an expression of its acidity or alkalinity. The
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pH is the logarithm of the rcciprocal of the hydrogen-ion concentra-
tion. Thus a low value for pH is cvidence of a high concentration of
hydrogen ions, or acidity, and a high pH is cvidence of a low concen-
tration of hvdrogen jons, or alkalinity. Neutral water has a pH of 7.0.

FHARDNESS

Hardness is a characteristic of water that receives considerable at-
tention with relerence to domestic and industrial use. Hardness is
caused almost entirely by calcium and magnesiuim. Other constituents,
such as iron, aluminum, strontium, barium, zinc, or frec acid also cause
hardness. Carbonate and noncarbonate hardness are roughly equivalent
to “temporary” and “permanent” hardness. Carbonate hardness, re-
movable by boiling the water, refers to the hardness in equivalence
with carbonate and bicarbonate; noncarbonate hardness, to the re-
mainder of the hardness which cannot be removed by boiling. Total

hardness, or just hardness, is the sum of carbonate and noncarbonatc
hardness.

SreciFic CONDUCTANCE

Specific conductance, expressed in micromhos at 25°C,, is 2 measure
of the ability of a water to conduct a current of clectricity. This factor
varies with the concentration and degree of ionization of the different
minerals in solution and with the temperature of the water.

ROCK UNITS AND THEIR WATER-BEARING
CHARACTERISTICS

The rock units that underlic East Tennessce are listed in the gen
eralized section on pages 11-14. The arcal extent of the various formations
is shown on plates 1 to 14. These rocks are described n detail by Rod-
gers in part 1T of this report. Their water-bearing characteristics are
considered in the following pages.

Pre-Cambrian Rocks

CrYSTALLINE CONPLEX

The pre-Cambrian rocks consist of gneiss and schist, partly formed
from rocks of volcanic origin, which occur as stringers or lenses in
granitic rocks. The rocks weather variably; in some places they form
cliffs and in others they are covered with decomposed rock and fairly
thick soil.

Ground water occurs in fractures in these rocks. Large vields from
wells should not be expected. In the four water samples coliected [rom

these rocks, the mineral content was low and the hardness ranged [rom
9 to 57 ppm.

Pre-Cambrian(?) Rocks

NMouNT RoGeErs Vorcanic Grour

The Mount Rogers volcanic group crops out only in the northeast
corner of East Tennessee. It consists of purplish and greenish metavol-
canic rocks, chicfly metarhyolite formed from both wlls and fows.
Interbedded in the rocks are layers of conglomerate, graywacke, and
nonvolcanic silty shale or slate.

Water in these yocks occurs in fractures. The limited outerops and
rugged topography make these rocks unimportant as aquifers. No water
samples were collected from them.

OcokE SERIES

The Ococe series 1s a body of sedimentary rock several miies thick.
These rocks occur in the Great Smoky Mountains and other ranges
along the North Carolina-Tennessce boundary. The Ocoee series has
been divided into the following units: Lowest part of Ococe series,
Great Smoky conglomerate, Nantahala slate, Snowbird formation,
Pigeon siltstone, and Sandsuck shale.

29
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The lowest rocks of the Ococe are of undetermined thickness. The
rocks contain all the types described under the Sandsuck shale and
Pigcon siltstone. Siltstones and silty shales are most common,

The Great Smoky conglomerate is at least 2,000 feet thick and con-
sists of fine- to medium-grained graywacke sandstone and dark slate.
Locally, conglomerates are important mcmbers, but generally they are
rare.

The Nanwhala slate consists of about 2,000 fcet of dark-gray to
black slate and siltstone. Beds consisting of lenses of graywacke sand-
stone and conglomerate occur locally. Thin beds of dolomite have been
reported.

The Snowbird formation is the probable equivalent of the Pigeon
siltstone. It consists of sandstone, shale, siltstone, and arkose.

The Pigeon siltstone consists of about 15,000 feet of uniform, massive
dark-green siltstone. Slightly coarser beds of fine-grained sandstone are
common in the lower part of the formation. The lower third or half
of the formation is more quartzitic.

The Sandsuck shale consists of 500 to 4,000 fect of dark silty to
argillaccous shale, usually showing slaty cleavage. Lenses of dark feld-
spathic conglomerate are interbedded in the shale. Also interbedded
are lenses of dark blue-gray silty or sandy dolomite and limestone.

The occurrence of water in rocks of the Ocoee scrics is restricted 1o
[ractures formed by joints and cleavage. The yields of wells and springs
are small, but domestic supplies can be obtained at most locations.
Twenty-seven SPrings issuing from these rocks were scheduled, only one
of which had a yield estimated at more than 100 gpm. Most of the wells
scheduled were dug wells that obtain water at the residuum-bedrock
contact. The amount of ground water developed from these rocks is
small, as the rugged topography is suitable only for recreational develop-
ments.

Eleven water samples from these rocks were analyzed. The hardness
of water from the Pigeon slate and the rocks of the lowest Ococe was
greater than 100 ppm, whercas the hardness of water from the Sandsuck
shale and Great Smoky conglomerate was less than 80 ppm.

Cambrian System

Lower CAMBRIAN SERIES
Chilhowee group

The Chilhowee §roup overlies the Ocoee scries and Mount Rogers
volcanic group, or the crystalline complex where the Ococe series is

absent. These rocks form the first mountains east of the Valley and
Ridge province in East Tennessee.
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Unicoi formation and Cocliran conglomerate.—The Unicoi forma-
tion and the Cochran conglomerate are the lowest units of the Chil-
howee group. These formations are of the same age and are similar 'in
composition, though the Unicoi is more heterogencous. They consist
of 1,000 to 5,000 feet of coarsc feldspathic sandstone and fine conglom-
erate cemented by vitreous quartz. A few thin beds of red and purple
shale and siltstone are found in the lower parts of both formations.
The upper parts of the formations are dominantly coarse sandstones.
The sandstones are resistant to weathering and form ridges; the more
shaly lower parts of the formations weather more deeply and are
mantled by talus material from nearby ridges.

Ground water occurs in fractures in these rocks. Of six 5prings
scheduled, only one had a yield estimated to be more than 100 gpm.

Two water samples were collected from the Unicoi formation.
Analyses indicate that the chemical quality of the water is good. Hard-
ness is less than 70 ppm.

Hampton formation and Nichols shale.~The Hampton for.mation
and the Nichols shale are time equivalents representing two different
depositional environments. The Hampton formation con.sists of 500 to
2,500 feet of dark silty and sandy shales and beds of thick sandstone.
The shales are laminated and contain abundant detrital mica. The
sandstones are normally medium grained, but some are coarse grained
or are conglomeratic. The Nichols shale ranges in thick-ness from 800
to 1,000 feet and consists largely of laminated dark silty, sandy, or
clayey shale containing flakes of detrital mica. Lenses of sandstone are
present in the Nichols shale but are relauvely thin, The shalg of both
formations weathers deeply and produces a soil full of slmlf: chips. The
sandstones are more resistant and commonly form mountain crests.

Ground water occurs in fractures in the sandstone and shale. The
sandstones generally are so tightly cemented with siliceous matcr.ial that
the beds have no primary porosity. The yiclds from these formations are
usually low. No industrial water supplies are known to have bcen. de-
veloped from them. Of three springs scheduled in these formations.
only one had a yield of more than 10 gpm.

No water samples were collected from these rocks.

Erwin formation and cquivalent rocks.—The Frwin formation and
1ts equivalents, the Hesse sandstone, Murray shale, and A\.cbo sand-
stone, consist of about 1,000 to 1,500 feet of thick beds of white quartz-
cemented sandstone interbedded with bodies of dark-green silty, sandy,
or clayey shale mixed with very fine sandstone and sihstone.' The sn.nd-
stone beds are usually composed of well-rounded, medium-sized grains,
although the grains may range in size from very ﬁnf: sand to small-p‘eb-
bles. The quartzitic beds of this formation are resistant to weathering

-



32 GROUND-WATER RESOURCES OF EAST TENNESSEE

and form no soil. Blocks of sandstones are found on the sides and at

the foot of ridges formed by these members. The interbedded shales
and siltstones are less resistant to weathering and produce a thin soil
full of shale chips.

The tight siliccous cement that binds the sand grains in these rocks
does not allow ground water to move between them. Ground water
1s therefore vestricted to {ractures in the rocks. Eight springs were
scheduled in the Erwin formation and its equivalents, two of which had
vields estimated to be more than 100 gpm. Five of these springs flowed
less than 10 gpm. Few wells have been drilled in these rocks because
of the rugged topography.

No water -samples were collected from these rocks.

Shady dolomite

The Shady dolomite consists of about 1,000 feet of white pure dolo-
mite and blue-gray silty dolomite. Limestone occurs in the lower part
and a few sandy beds are found close to the base of the formation. A
thin, persistent layer of argillaceous, shaly dolomite appears in the upper
part. Chert is found throughout the formation but is most common in
the upper part. The Shady dolomite weathers to a decp-yellow clay
low in silt; the clay overlying the dolomite grades into a red-brown soil.
Masses of jasperoid and nodules of iron and manganese oxide are com-
mon in the yellow clay.

Ground water occurs in {ractures in the dolomite and limestone.
‘Three of nine springs scheduled in this formation had an estimated
vield of more than 450 gpm (1 cubic foot per second). Three other
springs had flows of more than 100 gpm. Domestic wells in these rocks
are usually more than 100 fcet deep.

Water analyses were made on several samples from this {formation.
The hardness ranged from 16 to 170 ppm. Water {rom the Shady dolo-
mite 1s slightly better in chemical quality than water {rom some of the
other dolomite formations of East Teanesscc.

Rome formation

The Rome formation consists of more than 200 feet of sandstone,
siltstone, shale, dolomite, and limestone. In the northwest, shale, silt-
stong, and sandstone predominate. In the southeast, dolomite makes
up hall the formation. The color of the formation varies. Red, maroon,
olivegreen, hightyreen, purple, brown, orange, yellow, and dark-gray
rocks are found. The sandstone and siltstone beds weather to a shallow
residual soil full of shale chips. The carbonate members weather more
deeply and form yellow silty clay residuum and a red-brown soil.

Ground water occurs in fractures in the shale and sandstone and in
solution channels in the dolomite. Thirty-four springs were scheduled
in this formation, 20 of which had yields of less than 10 gpm. Three
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of the springs had yields estimated to be more than 450 gpm. Six
springs had yields estimated to be between 100 and 4530 gpm and five
had yields estimated to be between 10 and 100 gpm. Wells are not
common in the Rome formation. Dug wells in the shale members of
this formation are usually about 25 [eet deep. The water level in these
wells fluctuates rapidly with precipitation. The formaton is a2 poor
aquifer. No industrial supplies are developed from it

The quality of water from the Rome formation is satisfactory for
most uses. The hardness of nine samples of water ranged from 7 to 186
ppm. The low values were for water in the noncalcareous shales and
the high values were for water in the calcareous phases of the forma-
tion. One smnple had an iron content of 9.5 ppm and one had 1.2
ppm, but the others contained less than 0.7 ppm.

MippLe AND UrrER CAMBRIAN SERIES

Conasauga shale or Conasauga group

The Conasauga shale or Conasauga group consists of three phascs.
The northwestern phase is composed largely of shale; the central phase
is composed of alternating shale and limestone, and the southeastern
phase, principally of dolomite but with some limestone and shale.

The Conasauga shale is estimated to be abouc 2,000 feet thick. It
has been so crumpled by folding that its true thickness is unknown. It
consists of light-green, olive-green, and dull-purple shale and layers and
lenses of limestone. The basal part of the formation contains no lime-
stone and the shale is interbedded with siltstone. The Conasauga shale
weathers to a thin acid soil with shale chips, except where limestone is
present. The limestone produces a somewhat deeper, richer soil.

Sufficient water for a domestic supply is usually obtained from wells
60 feet deep or less in the Conasauga group. Although the residuum
overlying this group is not thick, dug wells are common as the highly
fractured shale is easy to dig. Such wells, when dug in topographic lows,
usually enceunter water in the fust 20 feet. Water levels in the Con-
asauga fluctuate rapidly with rainfall. Numecrous industrial supplics are
obtained {rom the upper part of this group. Wells that vield as much as
200 gpm are not uncommon, but they are usually Jocated close to per-
manent streams or encounter soluttion cavities devcloped in limestone
lenses in the shale. The occurrence of water in small fractures in the
folded shale, which fractures bccome tighter with increasing depth,
makes the drilling of wells deeper than 250 fect inadvisable.

Ground water in the Conasauga shale is restricted to small fractures.
The shale. has been so deformed Ly folding that the fractures form an
interconnected network. Limestone lenses and layers often act as.im-
pervious zones which stop the downward percolation of water. Where
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limestone lenses are exposed, they commonly form spring horizons.
These limestone-shale contacts yield water to many wells.

Sixty-five springs in the Conasauga group were scheduled in this
investigation. Of these all but 15 were estimated to yield more than 10
gpm. Twenty-nine springs had yields estimated at more than 450 gpm.
Most of the large springs are in the upper part of the Conasauga. The
lower part of the group contains less limestone and more siltstone and
is a poorer aquifer.

Water from the Conasauga is generally good. The hardness of water
samples collected ranges from 6 to 266 ppm. The hardness of the water
apparently is related to the amount of limestone in the shale.

Pumpkin- Valley shale.~The Pumpkin Valley shale consists of 200 to
400 feet of dull-olive and purple shale and thin beds of siltstone. Shale
of the same type is found in other parts of the Conasauga group but is
interbedded with greener shale.

This formation is one of the poorest aquifers in East Tennessee. The
shale despite being fractured is almost impervious. Only six springs in
this formation were scheduled; all had yields estimated to be less than
10 gpm. Domestic wells in this formation were reported to yield only
small quantities of water.

The hardness of three samples of water was 184, 205, and 240 ppm.
The iron content of two of these samples was more than 1.4 ppm.

Honaker dolomite.~The southeastern phase of the Conasauga group
Is represented by the Honaker dolomite, which consists of about 1,300
feet of light and dark, fine- and coarse-grained shaly and massive dolo-
mite and interbedded limestone. The lowest portion of the formation
is very shaly and grades into the red shale and siltstone of the under-
lying Rome formation. The formation weathers to form a deep clay
soil. Chert is common in the residuum derived from the lower portion
of the formation but is almost nonexistent in the residuum from the
upper portion. - '

Ground water occurs in fractures. In many placcs the formation has
been severely crumpled by movement along faults. Nincteen springs in
this formation were scheduled; five of these were estimated to flow more
than 450 gpm. Only two of the springs had discharges of less than 10
gpm. Most wells drilled in this formation for domestic supplies are
more than 100 feet deep. Probably the Targest single cround-water de-
velopment in East Tennessee is near Elizabethion, where pumpage {rom
the Honaker dolomite was about 10 million galions of water a day dur-
ing 1947, The water is obtained from nine wells, one of which is
pumped at the rate of 2,500 gpm. The wells are close to the Watauga
River, which apparendy recharges the formation.

The chemical quality of water from the Honaker dolomite is rela-
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tively good. Analyses of water samples collected from 11 locations indi
cate that the hardness ranges from 16 to 326 ppm.

Rutledge limestone.—~The Rutledge limestone consists of 100 to 50(
feet of blue massive limestone containing thin layers of silty and dolo
mitic material. A dark crystalline dolomite usually replaces the lime
stone at the top of the formation. The limestone and dolomite weathe
to produce an orange-red to red fairly deep soil which contains nc
chert.

Ground water is restricted to fractures in the rocks. No springs ir
this formation were scheduled but some undoubtedly exist. Most do
mestic wells are deeper than 100 fect. No industrial water supplies arc
known to have been developed.

No water samples were collected from this formation. It is probable
that water would be similar in quality to water from other limestones
in the Conasauga group.

Rogersville shale.—The Rogersville shale consists of light-green, olive
green, and purple shale up to 250 feet thick. This formation is not
present in all parts of East Tennessee; it is restricted to parts of the
central phase of the Conasauga group. Near the top of the formatior
a limestone is usually found. The Rogersville shale weathers to a thir
acid soil containing shale chips. The bright-green color of the weath
ered shale is characteristic of the formation.

Ground water occurs in fractures in the shale. The high clay con-
tent of the shale prevents it from being a productive aquifer. Only ont
spring, which had a yield of less than 100 gpm, was scheduled. Domes-
tic wells derive water from these rocks, but no large-yield wells are
known.

An analysis of one water sample from this formation showed a hard
ness of 253 ppm.

Maryville limestone.—The Maryville limestone consists of 250 to 65(
fect of massive blue limestone and irregular layers of silty dolomite
Locally, the base of the Maryville limestone is a dark crystalline dolo:
mite. The limestone of the formation becomes more silty near the top
The formation weathers to a red or orange-red soil frec of chert.

Ground water occurs in fractures and along bedding planes in the
limestone.  Four springs in this formation that were scheduled had
yiclds estimated to exceed 10 gpm, but only one was estimated to yield
more than 450 gpm. Wells drilled for domestic supplics usually exceed
100 feet in depth. No large-yicld wells are known.

The analysis of onc water sample collected from this formation in-
dicates that the water is of good quality. The hardness was 103 ppm.

Nolichucky shale.~The Nolichucky shale, 400 to 750 fect thick, con-
sists of light-green, olive-green, and purple shale. Locally, lenses and
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beds of limestone occur. The purple shale contains more silt than the
grecn shale. The formation weathers to a thin acid soil full of shale
chips.

The one water sample collected from the Nolichucky shale was of
good quality and had a hardness of 123 ppm.

Maynardville limestone member —The Maynardville limestone member of
the Nolichucky shale consists of 150 to 350 feet of massive blue lime-
stone, with thin brregular layers of silty dolomite. Interbedded in the
limestone are layers of oolitic limestone and some cdgewise conglom-
crate. The member weathers to a deep orange-red or red chert-free soil.

The occurrence of water in these rocks is restricted to solution chan-
nels developed along fractures and bedding planes. Three of five
scheduled springs from this member were estimated to have yields of
more than 450 gpm. Springs generally appear at the base of the
Mavnardville limestone member, indicating that the part of the No-
lichucky shale below is less permcable. Domestic water supplies from
wells in this member are usually obtained in the first 150 feet of drill-
ing. Wells of moderately large yield are developed from the lower por-
tion of this member where it lics within 300 feet of the surface.

An analysis of watcer from one spring issuing from the Maynardville

indicates that the water is of good chemical quality. The hardness was
105 ppm.

. Cambrian and Ordovician Systems

UrrER CANMBRIAN AND LowWER ORDOVICIAN SERIES
Knox dolomite or Knox group

The Knox dolomite or Knox group, which undcrlies more of East
Tennessce than any other similar unit, is the most important aquifer in
the arca. This unit changes from a cherty dolomite in the northwest
side of the valley to an essentially chert-free limestone in the southeast
side of the valley. Detailed geologic work on the dolomitic phases of
the Knox has resulted in its subdivision into numecrous formations
(table 4). Where such work has been done the Knox is considered a
group; clsewhere it is considered a formation.

The Knox, where undivided, consists of 2,500 to 3,500 [cet of thick-
bedded siiiccous dolomite and interbedded limestone, A quartz-sand-
stone zone about 700 feet above the base of the {ormation is the boun-
dary between Cambrian and Ordovician rocks in the Knox. The Knox
weathers to produce a thick residual clay which commonly accumulates
to thickness of more than 100 fcet. Chert in the dolomite is resistant

to weathering and is scattered through and over the clay residuum. The
soil overlving the Knox is generally good.

ROCK UNITS , 3

The occurrence of water in the Knox dolomite is controlled by rac
tures that are usually enlarged by solution. The Knox is one of the
most competent strata in East Tennessee and has been [ractured as a
result of folding and faulting. The fracture pattern of joints is usuallv
hidden by the deep residuum overlying the formation and cannot be
used as a guide in locating well sites. However, general areas that
contain more fractures duc to greater crustal deformation can be de-
lincated. The vield of wells in such arcas is usually large. Generally.
the largest fractures are found in the first few hundred feet of drilling.
Attempts to obtain larger yiclds by drilling excessively deep wells have
usually been unsuccessful. Where wells have penetrated major thrust
faults in the Knox dolomite at depths greater than 3530 feet, the fault
zones have been tightly cemented by secondary calcite, and little water
has been obtained.

During field investigations in East Tennessee 416 springs issuing
from the Knox dolomite were inventoried. Of these, 86 were estimated
to yield more than 450 gpm and 82 were estimated to vicld l)cuvur"\
100 and 450 gpm. The relatively high yicld of these springs and their
wide geographic distribution indicate that the Knox dolomite is a good
aquifer.

The yields of wells in this formation are unpredictable, as they are
in many aquilers consisting of carbonate rocks. Dry wells are not un-
known but are less common than wells that yield more than 100 gpm.
Many industrial wells in the Knox, yiclding several hundred gallons per
minute, are located necar permancnt streams. In such locations. the
temperature and chemical quality of the water indicate that many of
these wells obtain water from the streams. Even in favorable locations.
wells bave low yiclds if the rocks are not fractured.

In areas characterized by many sinkholes and [ew surface streams.
wells are generally deep. The well-developed solution pattern that
drains these arcas is nearly cverywhere more than 100 feet below the
land surface, and many domestic wells are more than 300 feet deep
In such Ercns, many of the inhabitants use cisterus.

The deep clay residuum overlying the Knox dolomite supplies watc
to many domestic dug wells. Chert in the residuum, which often ac
cumulates in definite zones and layers, forms permeable zones. If no
chert is encountered when a well is dug, the well s extended down to
bedrock, where water is almost ahways found. In the fall, many of
these wells go dry. The rapid rise of water in wells shortly after a
hcavy rain indicates that the recharge arca of the aquifer is close by.l

The quality of water from wells and springs in the Knox dolomite
is similar to that from other carbonate aquifers. The hardness, which
is usually the most objectionable characteristic, ranges from about 50
to 250 ppm. The hardness of water varies with the seasons. In late
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summer and fall, when ground-water recharge is low, the water con-
tains more dissolved solids than in wet weather, when ground-water re-
charge is high. Water from the residuwm overlying the Knox is softer
than water [rom the bedrock and generally has a pH of less than 7.

Copper Ridge dolomite.—~The Copper Ridge dolomite consists of
900 to 1,100 feer of dark crystalline, knotty dolomite interbedded with
lightgray fine-grained dolomite. Asphaltic material accounts for the
cark color. Limestone beds are virtually unknown, except near rocks
of the Conococheague limestone to the southeast. Layers of dolomitic
sandstone occur near the top and, ]ocally in the cast, near the base, but
rarcly in the rest of the formation. Dark chert nodules and thin layers
of oolitic chert”are common. Thicker layers of light-colored oolitic
chert are diagnostic of the upper portion of the formation. Weathering
produces a reddish-orange to dark-red clay residuum that contains much
dark jagged, rough chert.

Ground water in this formation is restricted to fractures and bed-
ding-plane openings. Sixtcen of 94 springs scheduled in this formation
had yields estimated at more than 450 gpm. Sixty-four springs had
yields estimated at more than 10 gpm. The yields of wells in this forma-
tion are dependent upon the size and number of fractures encountered
in drilling. Many domestic wells and a few low-yicld industrial wells
obtain water from this formation,

Hardness ranged from 24 to 396 PpPm in water samples collected
from 14 locations in the Copper Ridge dolomite. Most of the samples,
however, had a hardness of less than 180 ppm. The water sample hav-
ing a hardness of 24 ppm was from a dug well.

Conococheague limestone.~The Conococheague limestone is the
castern cquivalent of the Copper Ridge dolomite. This formation is
about 1,100 feet thick and consists of dark-blue-wcathcring limestone
and thin lavers of silty light-gray dolomite. Beds of crossbedded coarse-
grained sandstone are found ncar the top and base of the formation.
Dark chert nodules occur in the limestone but are more apparent in the
residuum  overlying the formation along with light-colored angular
chert, Blocks of sandstone are found in the residuum over)vx'n: the
sandstone beds. The clay residuum grades upw. o1z
red to dark-red soil.

Fraijrcs .control the occurrence of ground water in this formation.
Only six springs were scheduled, none of which had yields estimated
at more than 100 gpm. TFive, however, had yields estimated at more
than 10 gpm. The aquifer supplies many domestic and a few industrial
wells.

Chepultepec dolomite.—~The Chepultepec dolomite consists of 700 to
?50 feet of light-colored well-bedded fine- to medium-grained dolomite
including occasional layers of silty dolomite and dark dolomite. Sand-

ard to a deep orange-
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stone layers up to 10 feet thick are usually found in the lower third of
the formation. Chert nodules arc common in the dolomite. especially
mn certain layers. Weathering of the formation produces a clav contuin-
ing a porous, locally massive, light-colored and finc-grained chert of
dull luster. The weathering of the basal sand members produces blocis
of sandstone.

Ground water occurs in fractures in the Chepultepee dolomite and
in the thicker sandstone Iayers in the lower third of the [ormution.
These sandstones produce some water, but only domestic and small in-
dustrial water supplies can be developed from them. Of 30 springs
scheduled in the Chepultepec dolomite, only two had discharges that
were estimated in excess of 450 gpm. Twenty-three of the springs were
estimated to flow less than 100 gpm. Wells drilled in this formation
generally yield water supplies adequate for domestic use. Yields in cx-
cess of 100 gpm are not common.

Three water samples were collected from the Chepultepec dolomite.
The hardness of these samples was 88, 103, and 151 pPpm. As in waters
from other formations of the Knox group, hardness is the most unde-
sirable characteristic,

Longview dolomite.—The Longvicw dolomite consists of about 230
feet of well-bedded, fine- to medium-grained dolomite. In the upper
half of the formation the dolomite is commonly interbedded with a
light-gray to brown fine-grained limestone. Sand is common as isolated
grains in some beds and, locally, forms beds a few inches thick. Weath-
ering of the siliceous beds in the Longview dolomite produces larae
blocks of light-colored massive finc-grained chert that are rarely porous.
This chert, which occurs in the soil and clay of the weathered Long-
view dolomite, is diagnostic of the formation.

As in the other formations of the Knox group, ground water occurs
in fractures in the moderately soluble dolomite. Analyses were made of
six samples of ground water from the Longview dolomite, which indi-
cated a hardness of 20 to 199 ppm.

Kingsport formation.—The Kingsport formation, which lics immedi.
ately above the Longview dolomite, consists of about 200 fcet of massive
light-colored dolomite. Parts of the formation are slightly darker,
coarser, and better bedded. Near the base is usually found about 50
fcet of light-gray to brown limcstone containing little dolomite except
where the limestone has been altered to dolomite since deposition. The
Kingsport formation weathers to form a light-tan to dark-orange resi-
dual clay containing chert. The clay grades upward to a thick cherty
soil. The weathered chert is blocky and white but is usually iron
stained and appcars porous.

The thinness of the Kingsport, which has a narrow outcrop belt
because the beds dip steeply, prevents it from being an important
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aquifer. As in other carbonate rocks, water occurs in fractures. During
field investigations eight springs from this formation were scheduled.
Of these, two were estimated to yield more than 450 gpm. The wells
scheduled were all domestic, but it may be possible to develop small
industrial or municipal supplies from these rocks. Wells for industrial
or municipal supplies should be located as near as practicable to per-
manent streams. Most wells in the Kingsport formation have to be
drilled deeper than 100 feet to obtain a supply. As the size and num-

ber of fractures decrcase with depth, 1t is usually not advisable to drill
deeper than 350 feet.

Analyses of four water samples collected from the Kingsport forma-
tion indicate that the water is of good quality except for hardness.
The hardness ranged from 102 to 198 ppm.

Mascot dolomite.—~Where the Knox group is [ully subdivided, the
Mascot dolomite is the uppermost formation. The Mascot consists of
400 10 8OO feet of well-bedded light-gray dolomite, The lower portion
of the formation is somewhat darker in color and coarser in texture
than the upper portion. Thin beds of gray limestone, which weathers
blue, are quite common in the southeastern outcrops, whereas in the
northwestern outcrops they occur only locally. The upper part of the
formation is usually more siliccous than the lower part, but in places
the lower part also is very siliccous. The Mascot dolomite weathers to
a residual clay that grades upward to a light-tan to dark-orange soil.
The chert produced by weathering of the siliceous members accumu-
lates in the clay and in the surface soil. This accumulation of chert
retards erosion and accounts {or the scarcity of outcrops.

Ground water occurs in fractures in these rocks. Of 37 springs
inventoried that issued from the Mascot dolomite, 11 had yiclds esti-
mated in excess of 450 gpm. Only 10 of the springs yielded less than
10 gpm. WWells are successful only if fractures are encountered. Do-
mestic wells usually must be drilled deeper than 100 feet to obtain
an adequate water supply, but drilling deeper than 350 feet gencrally
1s not worthwhile.

In chemical analyses of four water samples collected from sources
in the Mascot dolomite the hardness ranged {rom 10! to 280 ppm.

Newata formation.—In arcas where the Kingsport formation and the
Mascot dotomite have not been divided, the name Newala formation is
applicd to these rocks. This formation has been described as that por-
tion of the Knox dolomite overlying the Longview dolomite. It weathers
to produce a clay soil containing massive chert.

The occaurrence and chemical quality of ground water in this for-

mation are similar to those in the Mascot dolomite and Kingsport
{ormation.

ROCK UNITS . 11

Jonesboro limestone.—The Jonesboro limestone is about 2,000 fcet
thick and represents the limestone phase of the Ordovician part of the
Knox group. Less work has been done in subdividing the Knox group
in the southeast limestone phase than in the northwest dolomite phase.
The Jonesboro limestone is a pure, massive dark-blue-weathering lime-
stone containing thin layers of silty dolomite. Sandstone beds occur
in the lower 400 feet. Thin sandstone layers also occur in the lower
part of the upper third of this formation. Chert is rare, even in the
residuum. The limestone weathers to a deep residual clay which forms
red- to orange-colored soil. Where sandstone beds were present,
weathered blocks of sandstone are found in the soil.

Ground water occurs in fractures in this formaton. Of 13 springs
scheduled, all had yields estimated in excess of 10 gpm, but only 4
had yields estimated in excess of 100 gpm. Most of the wells drilled in
this formation furnish domestic supplies. Under favorable conditions,
industrial or municipal supplies may be obtained.

Two water samples were collected from this formation. The hard-
ness was high in both (183 and 212 ppm), but other chemical charac-
teristics were not objectionable.

Ordovician System

MippLE ORDOVICIAN SERIES

Lower and middle parts of Chickamauga limestone

The lower and middle parts of the Chickamauga limestone have
been divided into several units in some locations. In others, they have
becn mapped as one unit.

These rocks consist of blue-weathering limestone, which is generally
fine grained, fairly light colored, and slightly silty and which contains
scattered, though locally abundant, fossils. About 100 feet below the
upper pa.rt of the Chickamauga limestone are two persistent beds of
altered volcanic ash a foot or more thick. Greenish chert, 1 or 2 inches
thick, underlies cach of the ash beds. The lower and middle parts of
the Chickamauga limestone produce a rather thin rich soil through
which appear pinnacles of Himestone.

Ground water in these rocks Is restricted to fractures that have been
cnlarged by solution. The presence of silty layers and shaly partings
frequently provides impervious layers through which water will not
percolate. Where such partings occur within the more massive lime-
stones,”bedding-plane solution cavities commonly develop. The [ractur
ing of the limestone by folding and faulting has resulted in a more
or less interconnected system of cavities. Many small springs develop
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at shalelimestone contacts. Where bedding-plane solution cavities or
fractures extend to the surface at topographic lows, large springs are
found. The success of wells drilled into these rocks depends on the
number and size of cavities encountered. Most wells yield at least a
domestic supply of water. Several small industries obtain their water
supply from these rocks, though it is usually necessary to drill at Jeast
two wells to obtain 100 gpm. The lower and middle parts of the
Chickamauga limestone are 2 better aquifer than the upper part.

Water from these rocks usually has a hardness of more than 200
ppm.

Units 1,2, and 3 of Chickamauga limestone

In places, the lower and middle parts of the Chickamauga lime-
stone have been divided into three units to which formational names
have not been assigned. In general, these units can be separated by
means of fossil horizons or other geologic guides. The rocks consist
of shale and limestone interbedded with silty nodular limestone. The
soil produced by weathering is usually a thin yellow moderately rich
soil containing many shale chips.

Water in these rocks is restricted to fractures and bedding-plane
openings. Small springs are common, and several yielding more than
450 gpm were scheduled. The springs usually issue from or near shale-
limestone contacts, indicating that bedding-plane solution cavities are
well developed. Wells in these rocks usually have low yields when
located on hills or other topographic highs. Wells of larger yield are
usually located near permanent streams.

The quality of the water is generally good.

Lenoir limestone and Athens shale

The Lenoir limestone and Athens shale are of the same age. The
two units grade into cach other south of Knoxville.

The Lenoir linestone, which varics in character, consists of dark-
bluish argillaceous nodular limestone about 500 fect thick. Locally,
the lowest beds consist of a pure limestone called the Mosheim member,
but in other places the lowest beds of the Lenoir are silty. This for-
mation in its pure limestone phase weathers to a moderately rich silty
clay soil that is frequently removed by crosion, exposing the underlying

rock. The soil from the shaly phase is shallow and poor, with many
limestone outcrops.
As in other limestones, ground water occurs in fractures. Of eight
springs scheduled from this formation, three were estimated to flow
morce than 450 gpm. Many domestic water supplies are obtained from
wells in this formation.
Analyses of eight water samples indicate that water from this for-

mation has a hardness of less than 200 ppm. Concentration of jons
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other than calcium and magnesium is usually low enough not to cause
any difficulty in the use of the water. . o

The Athens shale is about 800 to 1,000 feet thick. It is in part
shaly, nodular limestone and in part bluish,.yellow»\\'eat.hc'ring cal-
careous shale. It weathers to produce a thin acid soil containing many
shale chips. .

Analysis of depths of wells in Athens shale indicates .that the for-
mation behaves hydrologically as a shale rather than a limestone. In
East Tennessce, calcareous shales with interbedded limestones are gen-
erally good aquifers. The solubility of both the calcareous shale :xr'u.l the
limestone tends to make such formations quite permeable. Three
springs scheduled in the Athens had yields of more than 450 gpm.
Most wells produce at least domestic quantities of water.

Samples of water from 10 sources in this formation were analvzed.
The hardness ranged from 46 to 404 ppm and averaged 210 ppm.

Holston formation

The Holston formation ranges in thickness from 200 to 3500 feet
and contains several different types of rock, including reddish-colored
limestone and limy sandstone. The upper members are usu.ally _coar:sc]y
crystalline and contain quartz sand, whereas the lower portion is thinly
bedded and contains more limy shale. In places, members of ll'us .formu-
tion may contain as much as 50 percent quartz sand. Fossils in tl?e
limestone indicate that parts of this formation were formed as reels.
The Holston formation weathers very deeply, producing a dark-red
residuum. The members that have a high quartz content form a deep
sandy soil with chips and blocks of ferruginous sandstone from which
the calcium carbonate has been leached. This [ormation generally
forms knobby red-colored hills. .

Water in this formation is restricted to fractures. No large springs
were scheduled, but one estimated to yield more than 100 gpm was
recorded. The yield of wells drilled in the Holston formation is de-
pendent upon the size and number of fractures intcrccptgd. No I:Trge
industrial water supply is known to be obtained from this formation.
but it furnishes many domestic supplies.

Analyses of water from this formation indicate hardness of lcss
than 150 ppm. The water is generally of good quality.

Qttosee shale

The Ottosee shale consists of about 1,000 feet of bluc, yellow-
weathering carbonate shale and shaly siltstone with lenses of massive
crystalline limestone that becomes thin bedded at the edges. In the
northwestern belt of rocks the Ottosee shale consists of a shaly nodulm
limestone, whereas in the southeastern belts the Ottosece is predomi-
nantly shale containing limestone lenses. The soil overlying the Ottosec
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shale is rather thin and acid, except where limestone weathers to a
thicker clay soil. In soil overlying the shaly phases of these rocks, chips
of shale can be found. In locations underlain by limestones the soil is
somewhat deeper and more fertile,

Ground water occurs in fractures in the limestone. Springs are
common in the outcrop areas of these rocks. OFf 24 springs scheduled,
5 were estimated to have yields of more than 450 gpm, and 11 were
estimated to have yiclds of less than 10 gpm. The rclatively pure lime-
stone lenses in the shaly phase of the Ottosce shale may contain well-
developed solution channels. The carbonate shale of the Ottosee shale
also has been subjected to solution and is frequently water bearing.
Of 129 wells scheduled in the Ottosee shale, 70 wells yielded at least
a domestic supply of water within 100 feet. This indicates that, though
the weathered Ottosee shale resembles a shale, the unweathered portion
of the rock hydrologically resembles a limestone. No industrial or
municipal wells are known to have been drilled in the Ottosee shale.

In chemical quality, water from the Ottosee shale resembles that
from limestone formations more closely than water from shale forma-

tions. Water from the Ottosee can be expected to have a hardness of
more than 100 ppm.

Sevier shale

The Sevier shale and its equivalents range in thickness from 2,500
to 4,000 feet and consist largely of blue, yellow-weathering silty to
sandy calcareous shale, Locally, beds of blue shaly, nodular limestone;
black carbonaceous, slightly calcareous fissile shale; blue or gray, brown-
weathering sandstone; and conglomerate are found. These different
rock (ypes represent the changes in [acies shown on figure 4 opposite
page 66 of part II of this report. The Sevier shale usually forms rough,
knobby, intricately dissected topography known locally as “slate knobs.”
Sandstone underlies the knobs, whereas shale free of sandstone fre-
quently forms very flat ground. The soil is thin and full of shale chips.

Ground water in the Sevier shale is restricted to fractures. The
formation has been shattered by past carth movements, making the
shale rather permeable and therefore one of the better aquifers in Last
Tennessee. As the shale is calcareous, the fractures have been enlarged
by solution to such an extent that numerous wells yield more than 150
gpm.  About 50 percent of the ells scheduled in the Sevier shale
obtained at least a domestic supply of water within the first 50 feet of
drilling. As figures on yields are available for only a part of the wells
in the Sevier shale, no conclusion can be drawn as to increase in yield
with depth. Examination of cuttings from wells in the Sevier shale
indicates that, though fractures are present at depth, they are usually
sealed by calcium carbonate deposited from circulating ground waters.
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This condition exists also where limestones overlie the Sevier shale.
Lven where a fault contact is only 50 to 75 fcet bcl'ow the surfacc.'thc
shale usually is tightly sealed with secondary. c;lcxte. If the desired
quantity of water has not been obtained within the frst 300 feet,
it is generally not worthwhile to drill deepcr.. ' o

Forty springs were scheduled in the Sevier shale. §1xtecn }}ad yiclds
estimated to be less than 10 gpm. Two springs had vields estimated to
be more than 450 gpm. kes vield

Many wells in the Sevier shale located ncar streams or lakes }1c”'
more than 150 gpm. Water levels in wells on valley floors are usually
less than 20 feet below the land surface, whereas on Fhe slopes :m.(l
tops of hills the water level is deeper and usu;?lly the yxe.]d of w;lls..ls
less. In general, the best locations for large-yield wells in the Sevier
shale are in valleys near permanent streams. '

The quality of water from the Sevier shale is g.enerally good. Frc.)m
24 analyses available, it appears that water from this formation contains
less calcium bicarbonate and is lower in hardness than water from
limestone. Where the shale contains black carbonaccous matcrm.l, the
water usually has a high sulfate and iron content. '.I‘he‘ leﬁs desxrnb_lc
water is usually obtained from wells of sm:sll yield, indicating tlmt.ml
areas of higher yield the undesirable constituents have been remove
by circulating ground water.

Moccasin and Bays formations o

The Moccasin and Bays formations, though different in lithology,
are equivalent in age. The Moccasin formation is found north\\:est gf
the center of the Valley and Ridge province; the Bays formation is
found southcast of the center. These formations were originally thought
to be different in age,

The Moccasin formation is 800 to 1,000 [eet thick and is compos.cd
of maroon calcarcous shale, siltstone, and alternating silty and bluish
nonsilty limestone. The formation changes in character from onc arex
to another: The Moccasin formation weathers to a thin limy soil full
of reddish shale chips.

In the Moccasin formation, ground water is restricted to fractures.
The siltstone and shale often form impermeable members nlong the
top of which bedding-plane solution ca\'i(ic-s develop. 'I"I}ese hgnmns
give rise to small springs at the foot of hill SIOI)FS- .Sprmgs y@dmg
up to 100 gpm are occasionally found. This formation is not consnfle’rm;
a good aquifer except for domestic supplies. The chemical quality o
water is good except for high hardness.

The-Bays formation, which ranges from 700 to 1,000 fect in thick-
ness, consists of maroon shale, siltstone, and silty sandstone. ';hc,sand-
stone is predominantly coarse grained but locally grades into fine-
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grained conglomerate. Locally, white sandstone occurs as layers inter-
bedded with maroon sandstone and siltstone, In some areas, beds of
vellow limy shale and siltstone occur near the base. The Bays forma-
tion weathers to a shallow maroon soil that is limy and fertile where
the rocks are calcareous, and to a thin sandy soil over sandstone.

The Bays formation is not considered a good aquifer. Ground
water occurs only in fractures in the rocks. The sandstone is not thick
or permeable enough to yield much water. The silty nature of this
formation tends to limit enlargement of fractures by solution so that
only small quantities of water are available. The quality of the water
is generally good. However, the hardness is usually more than 100 ppm.

Urper ORDOVICIAN SERIES

Upper part of the Chickamauga limestone

The upper part of the Chickamauga limestone consists of 700 to
1,000 feet of dark-blue to gray well-bedded or platy to nodular lime-
stone with interbedded shaly partings. A few thin beds of volcanic ash
are found near the base of the formation, which is silty or sandy. There
are many fossil horizons in this formation.

Ground water occurs in these rocks in fractures. Many small-yield
springs are found, but they are of no importance for industrial or
municipal water supplies. Some of the purer limestone members give
rise to springs yiclding more than 100 gpm. Wells drilled into these
rocks usually yield domestic supplics, but rarely more than 10 gpm.
The water is generally hard.

Unit 4 of Chickamauga limestone

Unit 4 of the Chickamauga limestone consists of 350 to 600 feet
ol dark-blue to gray bedded or platy to nodular limestone, commonly
interbedded with thin shale partings. Volcanic-ash beds are present near
the base of this unit, which is usually silty or sandy. Unit 4 weathers
to form a rich clay soil, through which the rock crops out locally.

Ground water occurs in this unit in the same way that it does in
the upper part of the Chickamauga limestone. Although most springs
in this unit are small, there are some large ones. The yield of wells
drilled in this unit is dependent upon the number and size of the frac-
tures encountered; the average yield is less than 30 gpm. The chemical
quality of water is good except for the hardness which usually exceeds
150 ppm.

Reedsville shale

The Reedsville shale consists of 250 to 400 feet of greenish, yellow-
weathering calcareous shale with beds of dark limestone and layers of
silty shale and calcareous siltstone. This formation, which has been
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mapped only where it overlies unit 4 of the Chickamauga limestone,
is equivalent in age to the upper part of the Martinsburg shale.

The Recdsville shale yields very little water to wells or springs.
The springs that issue from fractures or at lithologic discontinuities
usually have flows of less than 10 gpm. A few wells yielding domestic
supplies have been drilled. No known industrial supplies have bcen
developed. However, moderate quantities of water probably could be
developed near streams,

Martinsburg shale

The Martinsburg shale consists of 200 to 1,000 feet of greenish to
bluish, yellow-weathering mostly calcareous shale. Beds of dark medium-
grained limestone occur near the base and the middle of the [ormation.
Layers of silty shale and calcareous siltstone also are found at about
the middle of the formation. A few beds of volcanic ash are found
near the base of the formation. Locally, at the base, there is found
a layer or two of calcareous sandstone. This formation weathers to
produce a thin and slightly acid clay soil.

Ground-water occurrence is about the same in the Martinsburg
shale as in the Reedsville shale. No major water supplies have bcen
developed from the Martinsburg.

Sequatchie and Juniata formations

The Sequatchie and Juniata formations consist of 200 to 400 fect
of red and maroon sediments. The two formations intergrade laterally
and the boundary between them is arbitrary. The unit is more cal-
careous in the south than in the north. Where the name Sequatchic
is used, the formation consists of pinkish, bluish, and grecenish argil-
laceous limestone. The Juniata formation consists largely of noncul-
carecus maroon shale, siltstone, and fine-grained silty sandstone. Thesc
formations usuzlly form a maroon calcarcous, silty shallow soil,

Ground water in these rocks occurs in fractures, most of which have
not been enlarged by solution. Small springs at the base of the formu-
tion supply” domestic needs at some locations. Most drilled wells pro-
duce only small quantities of water. The one available analvsis of
water from this formation indicates that the water is of good quality.

Silurian System

LowER AND MIDDLE SILURIAN SERIES

Silurian sandstones.and shales undivided

In parts of East Tennessee where not enough geologic work has been
done to differentiate the formations of Silurian age, they have been
mapped as Silurian sandstones and shales undivided. The statements
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concerning the Clinch sandstone and the Rockwood formation apply
to the undivided sandstones and shales. In general, these rocks are not
good aquifers.

Clinch sandstone _

The Clinch sandstone consists of thick-bedded to massive, well-
cemented pure quartz sandstone. The rocks are usually medium to
coarse in texture; the sand grains are well sorted and rounded. In the
lower portion of the formation the beds are thick, becoming thinner
near the top where they are separated by thin layers of sandy shale.
The Clinch sandstone forms ridges and crops out in bare ledges and
dip slopes. It farms little soil. Large blocks of sandstone usually cover
the mountain slopes where the formation crops out.

The Clinch sandstone forms most of the mountains between the
Unaka Mountains and the Cumberland escarpment. In general, it is
a poor aquifer. The formation is thoroughly cemented with silica,
and ground water occurs in fractures in the rock rather than in the
openings between sand grains. Where fractures extend to the surface
in topographic lows, small springs may be found. Some of these springs
are utilized for domestic supplies. No major water supply has been
developed from these rocks.

Rockwood formation

The Rockwood formation consists largely of greenish to brownish
shale and beds of siltstone and limestone. Hematite beds from 4 feet to
less than 1 foot thick are found at different horizons. The shale ranges
from a limy type to a sandy and more varicolored type. The formation
is from 350 to 800 feet thick. It forms a thin soil full of siltstone or
sandstone chips except in the more sandy phases where it forms a
sandy, stony soil.

The Rockwood formation is not important as an aquifer because
its outcrop is limited. Ground water occurs in fractures, except in
more weathered portions which are porous owing to the removal of
calcium carbonate. Springs have small yields and occur at changes in
lithology. Domestic supplies may be obtained from drilled and dug
wells, Water from these rocks is variable in quantity, depending on
the part of the formation from which it comes. It is generally hard
and may have a high iron content,

Silurian and Devonian Systems

UPPER SILURIAN AND LOWER DEVONIAN SERIES

Hancock limestone
The Hancock limestone, generally less than 300 feet thick, consists
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of thick beds of limestone and dolomite, many sandy and a [éw cherty
Where this formation approaches its maximum thickness, it weather
to form moderately deep sandy clay. Where the formation is thin
it has little effect on the topography or soil.

This formation is of little importance as an aquifer, as its limitec
outcrop is in mountainous terrane. It is probable that water in it occur
in fractures and that domestic water supplies could be obtained from
wells.

Devonian and Mississippian Systems

UprPER DEVONIAN AND LOWER MISSISSIPPIAN SERIES

Chattanooga shale

The Chattanooga shale consists of black fissile bituminous shalc
The formation commonly contains silt in fine laminae or layers. Sand
layers are sometimes found near the base of the formation. The thick
ness of the Chattanooga shale ranges from about 12 feet at Chattanoog.
to about 900 feet at the Tennessee-Virginia State line. Where the for
mation is extremely thick, it is composed mainly of gray silty shale an
silty sandstone. In these places the upper 20 to 50 feet consists of th
typical black shale. The thicker deposits of the Chattanooga shal
weather to form a thin, acid, silty clay soil in valleys. The thinne
deposits have little effect on the soil or topography.

This formation has little importance as an aquifer. No large quar
tities of water have been developed from it. Domestic water supplic
are obtained from dug and drilled wells, but generally the water »
undesirable because of its hardness and high sulfate content.

Mississippian System

Grainger formation and Fort Payne chert

The zocks of these formations are of the samc age and represer
changes in the type of material deposited. The formation is mapped a
the Grainger formation southeast of White Oak Mountain and th
Wallen Valley fault, and as the Fort Payne chert northwest of this are:
Between LaFollette and Cumberland Gap, the Fort Payne chert gradc
into the Grainger formation.

The Grainger formation consists of 100 to 1,100 fect of bluisl
greenish, and brownish clayey shale, sandy shale and siltstone, and thir
bedded sandstone. Near the top of the formation the sand content ¢
the beds increases and sandstone becomes more prominent. This for
mation weathers to produce a thin sandy, stony soil of poor qualit

The occurrence of water in the Grainger formation is limited t
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fractures. In general, this formation is a poor aquifer, but it will usually
yield domestic supplies. If water is not encountered in the first 250
fect of drilling, little is to be gained by drilling deeper.

The Fort Payne chert is a siliceous cherty limestone containing 30
percent or more chert. It ranges from 100-to 200 feet thick. The chert
can be seen in fresh rock occurring as nodular layers in limestone. The
base of the formation consists of grecnish noncherty shale that grades
upward in a silty cherty limestone. The Fort Payne chert weathers
decply and producces a very cherty soil.

Ground water in the unweathered Fort Payne chert is restricted to
fractures. Where the Fort Payne has undergone extreme weathering,
the limestone is"often completely dissolved, lcaving only a porous de-
posit of chert. Wells drilled into this rock often yield large quantities
of water. Springs that yield more than 100 gpm are common. The
quality of water from this formation is generally good. However,
springs that originate at the contact of the Fort Payne chert and the
underlying Chattanooga shale often contain sulfate in excess of 50 ppm.
The hardness of water from this formation is usually more than 100
ppm.

Newman limestone

The Newman limestone, which is from 1,200 to 2,500 feet thick,
varies in lithology from west to east across East Tennessee. In the
western outcrop belts, it is generally a pure, gray, massive limestone
containing some chert. Parts of the formation are lighter in color and
contain some shaly beds. In the outcrops east of these western beds,
the shaly beds appear lower in the section. Farther to the east, the
formation becomes more shaly and a few sandstone beds are present.
The pure limestones produce a deep, fertile, clay soil containing chert,
whereas the shaly limestones produce a shallower, silty soil.

Ground water in this formation is restricted to fracturcs developed
in the limestone and calcarcous shale. The contact between the shale
and pure limestone is {requently water bearing and gives rise to numer-
ous springs. The yicld of wells is dependent upon the number and size
of the solution cavities encountered. These cavities decrease in size and
number with depth, so that the first 300 feet is most likely to yicld water.

Five analyses of water from the Newman limestone show that the
hardness of the water ranges from 21 to 181 ppm. Chemical character-
istics of this water make it suitable for some industrial and most mu-

nicipal uses.
Pennington formation

The Pennington formation, which is 150 to 2,250 feet thick, consists
of red, purple, and green shale; red, green, and brown sandstone; and
yellow silty limestone. The thickness of these beds varies and limestone
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is always present in minor amounts. Shale interbedded with thin sand-
stone layers predominates in the formation from the Georgia-Tennessce
State line northeast of Rockwood, Tenn. Northeast of Rockwood, sand-
stone becomes more prominent toward the Virginia-Tennessce State
line. In its northeast extremities, shale comprises more than half the
formation. This shale readily forms clay and produces a moderately
deep soil. The sandstone beds northeast of Rockwood tend to form a
thin sandy, stony soil.

In this formation, water is restricted to fractures and bedding plancs.
Although sandstones are well cemented and slightly permeable, water
is frequently found at shalesandstone contacts. No large springs issue
{rom this formation and most springs yicld less than 10 gpm. The vicld
of wells is limited to domestic supplies, usually obtained in the first
200 feet of drilling. ,

Most of the water from this formation is suitable for domestic
supplies without treatment, but the iron content may exceed 0.5 ppm.

Pennsylvanian System

Pennsylvanian rocks undivided

The Pennsylvanian rocks crop out along the western edge of the
Cumberland Plateau, which rises about 1,000 feet above the Valley
and Ridge province and form an escarpment along its western edge.
The topography developed. on these essentially flat lying rocks is very
rugged, consisting of steep-sided valleys separated by narrow ridges.
The area does not lend itself to agricultural development and does not
have a large population. With the exception of a few small cities and
towns where the chief industries are coal mining and lumbering, there
has been little demand for ground water other than for domestic
supplies.

The Pennsylvanian rocks consist of alternating beds of shale, sand-
stone, and conglomerate, and numerous workable beds of coal. The
shales are .asually gray or brown and are siliceous. The sandstones
range from thin beds, in the predominantly shale sections, to large
massive members hundreds of fect thick. These sandstones are usually
well cemented and not very permcable. The conglomerates also form
large massive beds more than 100 feet thick., The coal beds are gen-
crally less than 3 feet thick but in some places are thicker.

Ground water in these rocks is confined to fractures developed in
the sandstone and shale. The rocks have little primary porosity. The
rugged topography caused by crosion of the essentially flat lying for-
mations does not dllow for recharging the few buried permeable forma-
tions, ex?ept by downward percolation of water through fracturc’:s in
the nonpermeable material. Streams have sustained flows through the

SRR NN



52 GROUND-WATER RESOURCES OF EAST TENNESSEE

wet months, but during the dry months of Scptember, October, and
November they have very low flows, which indicate little natural dis-
charge of ground water.

The best wells in these formations are near major streams. The
alluvial material in the valleys, which is primarily quartz pebbles,
boulders, and sand, is a permeable medium that permits the downward
flow of water to fractures in the bedrock. Where faulting or folding
1s present, fractures in the rocks are more numerous, and such loca-
tions are favorable sites for wells. Wells yielding more than 800 gpm
have been drilled in highly fractured sandstone, whereas the usual yield
of wells in these formations is less than 40 gpm. As most of the sand-
stones are tightly. cemented, there is little advantage in drilling to
depths greater than 300 feet.

The quality of water in these formations is quite variable. Some
wells in a given area yield water of good quality, whereas other wells
in the same area yield water that is unfit for municipal use without
suitable treatment. Water derived from these rocks is usually high in
sulfate and iron, the iron content frequently exceeding 1 ppm. The

presence of coal and carbonaceous material is also a cause of poor
chemical quality.

Late(?) Paleozoic Intrusive Rocks

Igneous rocks of late Paleozoic age, consisting of mica-peridotite
and metadiorite, crop out in Sevier and Union Counties. The outcrops
have a very limited areal extent, and the rocks therefore do not have
any importance as aquifers. The age of these rocks is uncertain.

Tertiary (?) System
Residual deposits

Overlying the rocks of East Tennessee is a necarly continuous mantle
of unconsolidated material, varying in chemical and physical character
and reflecting the underlying geology. This mantle or residuum, which
ranges in thickness from less than a {oot to more than 100 feet, scrves
as an aquifer supplying many domestic wells and as the recharge area
for the underlying consolidated rocks. The residuum, produced by
weathering of different rock types, is diagnostic of the original rock and
frequently has been used to identily the [ormation from which it was
derived.

Residuum overlying relatively pure limestone and dolomite may
accumulate to thicknesses of more than a hundred feet. In some cases
the weathering is very irregular and the residuum may be a few feet
thick in one location, whereas a short distance away horizontally it may
be more than a hundred feet thick. Where such conditions are exposed
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by hydraulic mining, as in the barite and mangancse districts, the bed-
rock is shown to be composed of numerots pinnacles irregularly spaced
and of varying size and shape. LEach pinnacle is completely surrounded
by the residuum except at its base, where it is still attached to the
bedrock.

The residuum derived from siliceous limestone and dolomite con-
tains a high percentage of chert. This chert and the numerous buried
pinnacles of unwcathered bedrock frequently deflect drilling tools,
making difficult the drilling of a straight well. Frequently chert in the
residuum occurs in stratified layers or zones which form permeable
zones in the clay. Bodies of perched water in these chert zones within
the residuum frequently supply water to dug wells. How these zones
of chert are formed is not fully understood, as there is evidence that
the residuum has not been transported horizontally, except possibly
by soil creep on the steeper slopes. The presence of chert in the
residuum and the pinnacles of bedrock extending upward undoubtedly
aid in recharging the underlying aquifers. Many dug wells in the
residuum obtain their water at the residuum-bedrock contact.

The soil overlying the calcarcous shale formations of East Tennes-
see is generally relatively thin. This material has been leached of
most of the calcium carbonate it contains but usually retains features
of the parent rock, such as bedding. The soil grades downward from
the surface into the bedrock, with no sharp break. The surface is
generally covered with shale chips. Interbedded limestone in these
shale formations is frequently weathered so deeply that it appears only
as clay seams in the typical shale soil.

The residuum overlying the shales of East Tennessee has little im-
portance as an aquifer. It is thin and scldom extends downward to
the water table. Dug wells usually penetrate the unweathered shale
before obtaining water. Water-level fluctnations in dug wells indicate
that the weathered shale readily allows the downward percolation of
water. Where the permeability of the underlying shale bedrock is low,
the residuunr may be waterlogged.

The crystalline rocks of East Tenncssee, such as granite, gneiss, and
schist, weather deeply though somewhat irregularly. The residuum
retains- the original structures of the parent rock but lacks cohesion
and is very soft. In this material, dug wells usually intercept quantities
of water suflicient for domestic supplics in the lower portion of the
residuum at or near the unwecathered rock.

Siltstone and impure sandstone weather into a residutm somewhat
similar to that derived from shale. The material grades, with no abrupt
change, from the surface downward to the unweathered rock. Such
material contains more quartz than the shale residuum. Calcarequs
sandstones weather to form a clay containing sand grains or a porous
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friable material known as “rottenstone.” Pure quartz sandstone and
conglomerate resist chemical weathering, but the products of physical
weathering form talus slopes of blocks varying in size. Most of this
material, with the possible exception of talus, has no importance as
an aquifer. Talus along the base of mountain slopes frequently supplies
small quantities of water to springs.

Quaternary System

PLEISTOCENE (?) SERIES

High terrace deposits

Deposits of material very similar to that described later under Allu-
vial deposits are found along the larger streams of East Tennessee, but
at elevations much higher than the present flood plains. These deposits,
which range up to 50 feet in thickness, occur at elevations up to several
hundred feet above the nearby rivers and are evidently remnants of
former flood-plain deposits. The material is usually very heterogeneous
and poorly bedded.

The occurrence of water in these deposits is restricted to small bodies
of perched water in the more permeable zones. In wet weather, seepage
springs frequently develop at the contact of the terrace material and the
underlying material. Owing to their restricted arcal extent and high
silt content, these deposits do not make good aquifers.

RECENT SERIES

Alluvial deposits

The alluvial material found along the smaller streams of East
Tennessee is predominantly local in origin. As the streams become
larger, the alluvium contains more and more material derived from
localities farther away. The flood plains of the major streams are
underlain by alluvium in thicknesses ranging from a thin veneer to
about 40 feet.

This material has a wide range in particle size. Much of it is silty
sand and silty loam, reflecting very closely the character of the under-
lying rocks, yet it may contain conspicuous foreign pebbles from areas
farther away. This heterogencous material gencrally does not make a
good aquiler, as its permeability is low. Where the deposits are better
sorted, the permeability is higher.

Ground water generally occurs under water-table conditions in these
deposits. Exceptions would be where the permeability is low near the
top of the deposit and high near the bottom of the deposit, thereby
estabhshmg an artesian system. Where water-table conditions exist,
water is frequently found a short distance below the surface, but where
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artesian conditions exist, it may be necessary to dig a well to the contact
between the alluvium and bedrock before the well produces encugh
water for a domestic supply. No known industrial or municipal sup-
plies have been developed by wells in these deposits in East Tenncssee.
Test drilling in such deposits near some of the larger streams might
yield information indicating the possibility of developing moderately
large ground-water supplies. In such locations, wells designed for these
types of aquifers or infiltration gullcrles should be used to develop the
maximum amount of water.

The occurrence of large springs in these deposits is not unusual.
Several municipalities in East Tennessee have developed water supplies
from such sources.

[T



Hamilton County
(Area 576 square miles, population 208,255)

GENERAL FEATURES

Hamilton County is in the southwest corner of the area considcred
in this report. It is roughly rectangular, its maximum length being
about 30 miles and its average width about 18 miles. It is bounded
on the north by Rhea and Meigs Counties, on the east by Bradley
County, on the south by Georgia, and on the west by Marion, Se-
quatchie, and Bledsoe Counties.

Chattanooga, the county scat and principal city, is in the south-
western part of thé county on the Tenncssce River, 100 miles south-
west of Knoxville. It has a population of 131,041. Smaller towns are
Sale Creek, Soddy, Birchwood, Hixson, Ooltewah, and Apison.

All rural communities are connected with Chattanooga by well-
maintained paved or graveled roads. These include four paved U. S.
highways. The county is served by four railroads—the Southern Rail-
way System; the Nashville, Chattanooga & St. Louis Railway; the
Central of Georgia Railway; and the Tennessee, Alabama &% Georgia
Railway. Daily passenger and mail scrvice is available at Lovell Field,
the municipal airport, 9 miles east of Chattanooga.

A large part of the population is supported by industrial employ-
ment, and most of the factories are in Chattanooga. Manufactured
articles include foundry and machineshop products, confectionery,
furniture, mattresses and beds, hosiery and other knit goods, bakery
products, patent medicines, lumber and other wood products, stoves
and furnaces, enamelware, agricultural implements, boilers, and tile.

Mineral resources of the county include coal, iron ore, clay, lime-
stone, sandstone, sand, gravel, bauxite, and manganese.

About 65 percent of the county is forested, and the part used for
agriculture is planted chiefly in corn, hay, and wheat. Peaches and

strawberrics are shipped to northern markets; apples, cotton, and vege-
tables are other important cash crops.

GroLocy

The county is a part of two physiographic provinces—the Valley
and Ridge and the Cumberland Plateau; about three-fourths of it is
in the Valley and Ridge province and about onefourth on the Cum-
berland . Plateau. The topography of the Valley and Ridge province
consists of alternating, parallel ridges and valleys that trend northeast.
Much of the Cumberland Plateau, which borders- the southwestern
part of the Valley and Ridge province, is deeply dissected. Its general
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elevation there is about 2,000 feet, which is about 1,000 feet above
the adjoining ridges and valleys. :

The entire county is underlain by sedimentary rocks consisting of
limestone, dolomite, shale, and sandstone of Paleozoic age. Most of the
part in the Valley and Ridge province is underlain by limestone and
dolomite of the Knox group, although small areas are underlain by
argillaceous limestone, noncalcareous shale, sandstone, interbedded
sandstone and shale, and interbedded limestone and shale. In most
places the rocks dip to the southeast.

Five well-defined minor physiographic belts cross the county in a
northeast direction, parallel to the strike of the formations. Most of
these belts are the result of severe {olding and faulting of the forma-
tions and of subsequent differential weathering of the rocks.

The westernmost belt includes Walden Ridge, Lookout Mountain,
and Raccoon Mountain, all of which are part of the flat-topped Cum-
berland Plateau. The top of Walden Ridge is comparably flat, but the
eastern edge is an escarpment dissected by narrow V-shaped valleys.
Lookout Mountain and Raccoon Mountain are narrow and have broken,
irregular tops. The rocks which underlie these mountains are sand-
stone, shale, conglomerate and coal of Pennsylvanian age and the
Pennington formation and Newman limestone of Mississippian age.

The second belt is the valley of the Tennessee River, which lies
between Walden Ridge on the northwest and Whiteoak Mountain on
the southeast. This area is underlain largely by formations of the
Knox group of Cambrian and Ordovician age and the Chickamauga
limestone of Middle Ordovician age.

The third belt, which lics cast of and parallel to the valley of the
Tennessee, consists of Whiteoak Mountain, a narrow but continuous
ridge that rises about 600 {eet above the adjacent valleys. Whiteoak
Mountain is underlain chiefly by the Sequatchie formation of Ordo-
vician age and the Rockwood formation of Silurian age.

The fourth belt is made up of a series of ridges and vallcys south-
east of and parallel to Whitcoak Mountain. The underlying rocks
are chiefly the soft shale, sandy shale and limestone of the Conasauga
group of Cambrian age.

Grindstone Mountain, the fifth physiographic unit, consists of less
than 2 square miles and is between Whiteoak Mountain and the
Hamilton-Bradley County line. The mountain is capped with flatlying
sandstone of Pennsylvanian age.

GRrOUND TWATER

p—

In the consolidated sedimentary rocks that underlie Hamilton
County, ground water occurs only in fractures formed when the rocks
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were folded and faulted. The original porosity of the sandstone and
other clastic rocks has been destroyed by the deposition of silica and
calcium carbonate. In the sandstone and shale that underlie the Cum-
berland Plateau the fractures are generally small and discontinuous;
hence, the yield of wells drilled in these rocks is generally quite small,
seldom exceeding a few gallons per minute.

Fractures in the limestonc and dolomite which underlie large areas
of the Valley and Ridge portion of the county have gencrally been
enlarged by the solvent effect of percolating ground water. The yield
of wells drilled in such rocks may be quite high. However, as the
distribution of fractures in limestone and dolomite is quite erratic, it
is impossible to determine, before drilling, what the yield of a well
will be.

Analysis of records of wells drilled in the Chattanooga area and
elsewhere in East Tennessce indicates that wells that yield 100 gpm
or more are generally located near permanent surface streams. Although
wells away from streams occasionally yield large quantities of water,
such instances are by no means comrmon.

The yields of wells drilled in shales, such as those of the Conasauga
group, are generally low. However, where water-bearing cavities de-
veloped in limestone lenses in the shale are encountered, wells may
yield up to 100 gpm.

The municipal water supply of Chattanooga is derived from the
Tennessee River. Several utility districts on the outskirts of Chatta-
nooga have developed springs. There are numerous springs, some of

large size, in the parts of the county underlain by formations of the
Knox group.

TABLE 35.—DISCHARGE MEASUREMENTS OF SELECTED SPRINGS IN
HAMILTON COUNTY

Date of Temperature (°F.)
Spring Location measure- |Discharge Remarks
mment {gpm) Air ‘Water

Anderson S miles 4/15/31 4,640 74 58 Clear
(no. 180-S) southwest of | 6/13/31 767 .. .. Da.
Georgetown | 11/ 2/31 458 62 58 Do.

6/20/50 2,108 90 60 Do.

7/18/50 1,608 85 59 Do.

8/ 2/50 4,738 85 59 | ...,

9/13/50 7,009 85 59 Clear
10/17/50 1,894 71 59 | ...,
11/15/50 1,883 48 58 | ...

12/20/50 3,736 33 57 e
1/19/51 4,792 55 58 eeeen
2/15/51 4,974 49 58 | ......
3/13/51 6,183 38 58 | ......
4/17/81 5,756 46 59 | eee...
5716751 2,345 75 59 | ......
6/20/51 1,936 73 |- 60 ceanes
...J)
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TABLE 35.—DISCHARGE MEASUREMENTS OF SELECTED SPRINGS IN
HAMILTON COUNTY—Continued

Date of Temperature (°F.) R . ¢

i Location measure- | Discharge - emarks F

Spring ! ment (gpm) Air Water :
Blue 7 miles 4/15/31 3,200 72 58 Clear
north of 7/15/31 1,810 79 59 Do.
Harrison 11/ 2/31 1,650 55 58 Do.
Cave 4 miles 3/27/31 7,010 50 51 Clear
(no. 129-5) southwest of 7/18/31 328 74 56 Do.
Daisy 10/30/31 36 54 54 Do.
McCallie 3 miles 4/15/31 1,170 70 58 Clear
west of 7/15/31 601 79 57 Do.
Birchwood 11/ 2/31 408 57 59 Po.

The chemical quality of ground water in Hamilton County is gen-
erally quite good. The water usually requires no treatment, as far as

chemical quality is concerned, for most uses. Analyses of representative
samples of ground water from Hamilton County are given in table 37.
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TABLE 36.—TYPICAL WELLS AND SPRINGS IN HAMILTON COUNTY—Continued
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TABLE 36.—TYPICAL WELLS AND SPRINGS IN HAMILTON COUNTY-Continued
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spring | o ncarest Owner cr nams Driller Topographie | & |82 [ & g 2| charscter of | Geologie ar s g <13 £ E ;
No. post office situation < lr {3 A matarial horizon |R 7 1A Z - = |2
LUPTON o
CITY
146 1 mi. N, C. W. Miller civmeanienens.| Valley 740]  25]......] 36| Dolomits 0€k 12 8/48{ B |...... Ab
RED BANK
147 134 mi. 8. Mrs. F. A, Lindsey]..............| Slops 700 8 8l 30 da. 0k 2 8/48f....|...... 63| Ab
DAISY
148 214 mi. SE. W. . Young Valley 800 29]...... 48 do. 0€k 19| 8/48{ B |...... 62 D
149 134 mi. SE. Dull Ridley Ridge 8GU] 37]...... 70 do. 0€k 16) 8248 .. ... ... ... Ab
150 214 wi. SE. Jim Jsam Yalley 760, 30].... 72 do. 0<€k 13] 8/48/ B |...... ...l 8
151 2 mi. E. R. B. Gothard e do. 815, 35(......0 48 do. 0€k 1l 8488 |...... 62{0.8
152 3 mi. E. E.J.Gann  [....... veeeso.] Ridge 800 28...... 48 do. o€k 0] 8/43| B |...... 63| D
153 2 mi. 8. C. \V. Walker do. 740, 201......|] 60 do. a€x 8} 8/48[....[...... .| Ab
SODDY
154 In town J. C. Qwens e eevesraraes Valley 82¢ 50/,,....1 38 do. 0€k 26{ 8/43( B |......).... Ab
155 do. T. . Dodd veerreseissas.| Slope 000 48]......] 48 do. 0€k 6] B/48[ B [, 63/D.8
HIXSON 4
158 3 mi. N, W. P. Selcer e rirsanes do. 720 S1i...... 36( Limestone Mn 28 8748/ B |...... 62| D
DAISY
157 3 mi. S, Earl Dunlap ceerrrvanses] Valley 700 50(......] 48 do. Mn- 40| 8/48/ B 4D
158 14 mi.SW. [J.C. Hll‘linrd teseeseassiee.] Slope 720 81...... 48, do. Mn 41 8/48 .| Ab
159 lilo. S. J. Mortoa erevessrsssrs.]| Hilltop 720 68(...... 48 do, Ma 85| 8/48| L {...... 6! P
160 2 mi. SW. Southern Railway |..............] Valley 700 100{......[....] Dolomites [0 291 SN PO S L 55 In
sSODDY
161 2 mi. SE, Lon Gann do. 720 271...... 48 do. 0k 7| B/48| B [...... 62 D
162 In town Sam Parton do. 720 22......| 38 do. 0<€k 171 8/48]B |...... 62| D
163 do. Soddy Junior do. 720f  250]..... 8 do. o€k PO I C 50f....] Ab
High School .
184 do. George Dyke do. 770) 61|......] 30| Limestons Os 10 8/48 RPN PR Ab
165 do. Soddy-Daisy do. 860] 200{......} 8| Dolomite 0€k vevefeeanes .| Ab
High School
108-3 14 mi. E, Wallace Spring Cereraseeires do. L 741 PO PO RN do. 0€k FETTERS ERRUTRS A o] 2,000]...
167 3 mi. NE. W. C. Colersan Crrecataeeans do. 760 36f......] 3¢ do. 0€k 9] 874811 {...... 62| D
168 2mi. E, Frank Bennett fveeeseaneeas da. 780 38)...... 16 do. 0€k 1l sz¢8{ L | ..., 631D,8
169 2 mi. N. John Lynch do. 770 301...... 24 do. 0k 15] 8748/ B 1...... 83| S
170 3 mi. NE. Martha Coleman J..............| Ridge 700 43]..,.. T2 do. 0<k 16] B4R B |..... ... D
SIGNAL
MOUNTAIN
1711 7 mi. NE. Foster Hampton |..........0...} Plateau 1,800 38f,.,...1 36} Sandstone Mp PLITZ 1.1 00 L D D
171-2 do. do. Marshal Ruth do. 1,840 122, 6} do. Pu 30|...... R OO I D
172-1 314 mi. NE. Howard tesreresnadnss do. 2,050 81f.... ] do. Pu 7l 848! B |......].... DS
Richardson .
172-2 do. do. h} Crisaceeeenine do. 2,05, 471...... ] do. Pu 4 8/481 13 .|D8
173 4 mi. N, N. A. Welch Evans Bros. do. 2,030 87 30 [] do. Pu 34] 8/481 13 AD
174-1 I mi. NE. A. D, Miles crerveesaies| Ridgo 1,040 40 71 6 do. 'y 200 87481 13 D
174-2 do. do, . do. 1,964 8! 14 8 do, 'y 25] 8/48 1D
175-1 2 mi. N, Mountain Land Co. Plateuu 1,6201  275)...... 8 do. Pa e q AL
175-2 do. do. Cearreereass do. 1,840 275(..... 8 do. Po ] .t Ab
175-3 do. do. |l do. 1,600 275...... [ do. Py 5| 8/e8).. .} AL
175-4 1 1. NE, do. e reens du. 1,000 W5)...... 3 o, LV U T AY
. ' o nax (] da Pn Ab

Well reported ta go dry
in summer,
Well supplics five houses,

.| Spring covered by Chicks

smauga Reservoir exe
cept at very low stages.

Well reported to go dey
cvery 4 or 5 years,

Well reported to Bow in
winler.

Wells 175-1 through §
were formerly uscd by
Tuwn of Signal Moun
Lain fur pablic supply.
Drevught of 1025 cuused
wlaudonment of wells,
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. g TABLE 36—~TYPICAL WELLS AND SPRINGS IN HAMILTON COUNTY—Cominucd
5 ,
[~ . [ _
> . . _é‘ Probable water-bearing | . R ‘c
P Loc.uuon t 3 =l g beds F - cl% |8 gly
with = |k = :_:3 b ; 3 g81%(3 3 :
b Well or reference "; g Tla el S a=s g LR g -
“t #pring to nearest Owaer or name Driller Topographic | £ & & ?'5 5 Character of | Geologie | & g8 & g 2 g g ; Remarks
3 No, post offico situation - |A A A marerial hotizon [QA ™ [A < AR
3 .
R HARRISON
? 176-1 434 mi. NE. | Charles Wooden W.W.Reashaw| Siope 720(  135)...... 8 Shals €e 2-31....ID.8
5 176-2 do. do. Crerrrieena,. do. 710 k1 . 24| Dolomite o€k ] o[ Ab | Well reported to have
; been dug to a depth of
£ 00 feet without encoup-
3 tering water.
; 177 64 mi. NE. | Ochoeo Baptist )
f Assn, Ed Wooten do. 720 ...... 6! Shals €s LA FUNY P
»
§ DAISY
: 178 74 mi. E, W. H. Leaman H. L. Carlson Hilltop 800] 201 180 8] Dolomite O€k 180 L § 621 D
~
3 HARRISON
3 179-3 34 mi. E. ™A Valley 680(......0......|.... do. O0ck L] ,| Discharge measurement
;‘E Nov. 8, 1047: 830 ofs.
A Water sample analyzed.
8 GEORGE-
E | Town
A 1808 [Bmi.SW. | Anderson Spriag |............ do. 750......].. PN do. Ok 1,000(....f D | Water sample analyzed.
; Mc¢DONALD
'. 181 7 mi. NW. Sadie Davis Ed Wooten Slops 775 59 6c| 6 do. 0<€k 26/ 8/48/ B |..... |.... D
J GEONGE-
4 TOWN
3‘.‘-‘ 182 54 mi.SW. | w.p. Goodner do. Valley 760 82]...... [ do. 0k U PR U S D
2 183 7 mi. SW. R. L. Munger do. Hilltop 800 70(...... 6 do. 0<€k 68 8/48) B | ... .. 81/D,S
-
A
n
-3
K
;' A - - PR . r— Tt s — e L o~ TIHITIN N A e o v v - ———— R R O e
4
’.:‘
. McDONALD i 24 B/48/ B |...... 62{D.S
i 20 40]...... 4| Limestone Olme )
184 § mi. NW. W. W. Ynncll N S eees Vn!:;oy '7115 ol 6 o Ome ... .. c | o[ P | Well supplies water for
185 do. Soow Hill Schoo! |.............. 3 300 students,
3 188 gﬁ?ﬁ? William Kobbet | H. L. Carlson | Slope 730 96/ 90| 6| Dolomite ock 45)...... S ...... g Water sample analyzed.
K 187 B§miN. | Wl Lackey ... e Valey 200 2., 24 Shale €e HI V2L B
&
'l ‘ .
& MeDONALD : €x a)...... J ....Ips
:j. 188 8 mi. NW. Ted Leaman  |....... C ..1. P ellllllop :;.00 Z: gg : E:l::':::e glmo ul J L. el p
X : H 1 e
[ el w“:m i el I 7200 37 8| do. Olmo 200 o/48)....[.....|...] &b .
] 180-2 | 5 mi. NW. % Geeen do 0 6 17 6 do. Olmeo 11 Y I N 62/ Ab | Water black with sulfur
1 190-1 do. J.B. Hall reen . odor. Water sample age 1
._i; alyzed. 3
: d d do. do. 730 62 150 8 do. Olme 40/ /48[ D |... ... 62] D | Water has sulfur odor, E
4 100-2 0. 0. y ) ] D [ Static waler level report-
3 i 02...... ¢ do. Olmo 5!l o/48| B {...... e P
. 181 8 mi. N. Ben Leo IL. L. Carlson do. 730 ed prior o 1946 1o by "3
Qq (o}
} about 10 feet, 4
.:ll‘ 102 434 mi. NW. | T. D. Wrinkle Ed Wooten do. 730, 72......] 8 do. Olme | ¥ | TR Llo..]...] D | Water bas sulfur odor. 8
2 (=
L3 LTEWAIl Z
if 103 g?ni. N. FankKdly  [.......... cen|  do. 7200 100f...... 8l do. Olme [......]...... c 10[..../ D ;’
3 >
B Y
g 194 ;fx:‘il.!g’ES.ON N.F.Fino L. ... ........ do. 860l 19f...... 36[ Dolomite o€k ;g 9/48 -1'3 ------ 61 3
é 195 824 mi. NE. | J.W. McDsniet | I1. L. Carlson | Stope 80| 102) o8] 8| do. 0k el fy Ll
F3 | £0DDY 2 b
4 M _ g do. Hilltop 7100 80| 40f 6| do. 0<€k 38 o481 ..., [}
{ e | B o SN 70| 2 30| 24 . ock [l N <...{ Al [ Dry hole.
\; 7 |6miSE  |JamcsPowell | E4 Woolea | Slope 00| 81| 3 o do. 0€k ... ... ..|D
¢
] BIRCIHWOOD
y 198 83§ mi. 8\, | G.D. EMridgo | IL. L. Carlson | Nlitltop 7000 13) 110 6 do %fk ;3 :xs :,l el 3:
5 109 335 mi. SW. T. ). Latbam 1d Wooten Yalley 745 53[...... 6] Shale ...,
Ir
i
]

[T
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Mr. Philip L. Stewart, Environmental Engineer
Water Quality Control Division

Tennessee Department of Public Health
Southeast Regional Health Office

2501 Milne Avenue

‘ (7

ce! (U@@-/L'/?*{—"‘r
Chatt TN 37406 - e
a anooga, i :r);’ (/C‘ ; C‘):f‘

Dear Mr. Stewart:

As you are aware, D, M., Steward has been utilizing the pond adjacent to Jerome
Street as a settling basin for suspended solids. The pond discharges through a cul-
vert under 37th Street and thence to a tributory of the Tennessee River. This is
described on Enclosure 1, a sketch of the site and then '"proposed area" in 1972.
This has not been satisfactory and will not meet the requirements of the 1976 con-

ditions of our permit (TNQOO4774).

A new system has been developed and will be ready for initiation the week of
May 2, 1976. A plan description of this process is offered in Enclosure 2. This
system separates the runoff from rainwater and the process water wastes and provides
for filtration of the latter, Process water, so treated, will then be either re-used
or dfgaﬁ;;géd“téwthevsanitary sewer, The runoff from rainwater will be the only
discharge from D, M, Steward into the pond noted on Enclosure 1 once the system is
operable.

Enclosure 2 describes the dischargeroutes for both the runoff and process waste
water, All waste water related to the process is diverted to the 16,000 gallen coll-
ection tank for holding and subsequent filtration. Enclosures 3 & 4 describe in de-
tail the tank and its agitating system. Current flow of waste water is approximately
5,000 gallons per day. Maximum flow could reach 7,500 gallons, but this is not an-
ticipated. The filtration unit is deasigned to handle 10,000 gallons per day.

The waste slurry will be lifted from the collection tank with a Warren-Rupp SA2-A
double acting diaphragm pump (see Enclosure 5) and pumped through the Shriver Model

24 Plate and Frame Pressure Filter. A description of this unit is provided in Enclosure
6. !

The filtrate discharged from the filter will be either emptied into the sanitary
sewer (see discharge point on Enclosure 2) or piped to a storage tank for re-use,

POST OFFICE BOX 510 ] CHATTANOOGA, TENNESSEE 37401 . PHONE 615/867-4100



1. STEWARD MFG. CO., CuattaNooGa, TENNEsSEE (2)

Performance tests were made both at the Shriver Company and D. M. Steward to
test the effectiveness of this type filter on the same slurry which will be handled

i?‘\/' by the production unit. The tests were satisfactory.

Enclosures 7 & 8 deacribe the testing procedures leading to the specification
of the filtration unit, The tests by Shriver were primarily of a nature to specify
the unit type and size. Those run by Steward were to evaluate the selection from
the standpoint of performance (capability and efficiency). TSS was very satisfactory
on the evaluation conducted at Steward (note results, Enclosure 8).

A comparigon of analyses of the water at the Jerome Street discharge and at the
37th Street culvert, which is reported quarterly to EPA, is shown on Enclosure 9. This
indicates that, with the solids reduced to a satisfactory level, other parameters
(BOD5, COD, NH3, and pH) are we11 within the 1976 requirements at the Jerome Street

¢ discharge. Accordingly, D, M, Steward respectfully requesgtg that the State of Tenn-
Jotes

its permit expiration of May 31, 1976,

Yours very truly,

ALl

ice President of Engineering
(State of Tenneasee License No. 4829)

JHWir/ds
9 Enclosures

Lk
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D-M:+STEWARD - MANUFACTURING - COMPANY "

. CHATTANOOGA TENNESSEE
L-/ LAVA [L/\vu—[g FERRITES
2 A TITANATES

STEATITES TECHNICAL d——= CERAMICS

PERMANENT MAGNETS

March 30, 1976 )
Rerled

Mr. V. Wayne McCoy, Chief

Monitoring and Enforcement Section
Division of Water Quality Control
Tennessee Department of Public Health
Nashville, TN 37219

Dear Mr., McCoy:
. Plans for the treatment of process wastewater agre described helow and in the

attached facility layout. While the construction of the tregtment facility is
progressing and the filtration equipment is on hand, no connection to the Chatt-
anooga municipal sewerage system will be made until approval from you or your
representative is granted.

As described on the attached layout, all process water generated by the operation
will be received through discharge drains (1), (2), and (3) into a 15,000 gallen,
agitated collection tank., The tank i3 reinforced concrete., The tank capacity is
such that it can contain slightly greater than a two day supply of wagtewater at
maximum plant operation, Filtration will be handled by a Shriver Model 24 Poly-
propylene Plate and Frame Pressure Filter, The designed filtration rate of 42
gallons per minute (the average slurry concentration to be approximately 0,5%
solids) will allow the unit to be cycled quickly, once per day.

Selection of this type filtration system was made, based on tests run with typ-
ical slurry from the same source as the production unit will handle, both at
Shriver and at D, M, Steward. Results were obtained on a wide range of solids
concentrations (0.4% to 20.0%) and on a wide range of flow rates. Filtrate clarity
at the designed rate on the test unit operated at Stewaxrd was excellent, running
. 4dcd_s, only 2 mg/1 TSS. The maximum TSS recorded on all tests was 10 mg/l.
N Fe ot Resm
The filtrate from the unit will be directed to the Chattanooga municipal sewer
system (upon approval of the Division of Water Quality Control) or it may be
—» stored for re-use., Storage tanks for this purpose are not ready at this time,
nor is the piping system., Approval by the Chattanooga quartment of Streets and
——= Sewers has been made for this connection.

In order to dispose of natural runoff from roof guttering, extensive repiping 1is
being affected which will carry rain water from this source only to the current
discharge point at the time the filtration unit is activated.

POST OFFICE BOX 510 . CHATTANOOGA, TENNESSEE 37401 .« PHONE 615/867-4100
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It is my impression that at the time of activation and satisfactory performance
of the system, both the Div181on of Water Quality Control Temporary Permit 75-

159 and the EPA Permit NPDES No. TNO004774 may be removed,

D. M. Steward appreciates the agsistance given by the Division, and we do be-
lieve we will be in full compliance with the system activation.

Yours very truly,

n H, Woody, Jr
Vice-President, Engineering
(Tenn, Reg. No. 4829)

[

JHWjr/ds
Enclosure

cc: Mr., Jack R. McCornick, Bagin Chief
Division of Water Quality Control
Southeast Regional Health Offices
2501 Milne Avenue
Chattanooga, TN 37406

Mr. Robert W. Ruch, P.E.

Chief, KY/TN Compliance Group

Water Enforcement Branch

Enforcement Division

Unitéd States Environmental Protection Agency
1421 Peachtree Street, N.E,

Atlanta, GA 30309
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Local Climatological Data

Annual Summary With Comparative Data

- 1981
CHATTANOOGA, TENNESSEE

¢

Narrative Climatological Summary

Chattanooga is located in the southern portion of the Great Valley of Tennessee, an area of the
Tennessee River between the Cumberland Mountains to the west and the Appalachian Mountains to
the east. Local topography 1is complex with a number of minor valleys and ridges giving a local
relief of as much as 500 feet., The Tennessee River approaches Chattanooga from the northeast
and forms a loop southwest to west to northwest of the City at an elevation of about 630 feet
above mean sea level, Most of the City lies on the south side of the river. On the north and
southwest sides, the terrain rises abruptly to about 1,200 feet abo%e the river. This complex
topography results in marked variations in air drainage, wind, and minimum temperatures yithin
short distances. In winter the Cumberland Mountains have a moderating influence on the local
climate by retarding the flow of cold air from the north and west.

Chattanooga enjoys a moderate climate, characterized by cool winters and quite warm summers.
Because of the sheltering effect of the mountains, winter temperatures average about 3° warmer
than at stations on the southern Cumberland Plateau section of the State. Winter weather is
changeable and alternates between cool spells, with an occasional cold period. Extreme cold is
rare. Temperatures fall as low as the freezing point on a little over one-half of the winter
days. Temperatures below zero have occurred only 15 times since 1879. Snowfall from year to
year is greatly variable., Some winters have little or none. Heavy snowfalls have occurred,
but any appreciable accumulation of snow seldom remains on the ground more than a few days.

Ice storms of freezing rain or glaze are not uncommon; occasionally mid-winter icing becomes
severe enough to do some damage in the area.

Summer temperatures are either in the high eighties or low nineties. Temperatures of 100° or
higher are unusual, having occurred less than one-fourth of the years since the turn of the
century. Most afternoon temperatures are modified by thunderstorms; temperatures frequently
plunge 10° to 15° in a matter of minutes during one of these showers.

Precipitation in the Chattanooga area is well distributed throughout the year with the greater
amounts in wintertime when cyclonic storms from the Gulf of Mexico reach the area with greater
intensity and frequency. A second peak rainfall period generally occurs in July, principally
from thundershowers that move into the area from the south and southwest. During any year
there are usually a few of these storms that can be classified as severe, with hail and damag-
ing winds. On the average, a rainfall at least as great as 1.5 inches in one hour can be
expected about once every two years, 3 inches iIn two hours once every ten years, and 4 inches
in 12 hours every five or six years.

The growing season averages 228 days. Records from 1940 to date show the average date of last
freezing temperatures in spring to be April 3 and the latest, April 25. The average date of
the first freezing temperature ILn the fall is November 9 and the earliest, October 27.

Spring and autumn are very enjoyable seasons in Chattanooga, with many days being nearly ideal
in temperature. To many, the fall months of September, Octocber, and November are the most
Pleasant. Rainfall is at a minimum, sunshine at a relative maximum and temperature extremes
are practically non-existent.

noaa NATIONAL OCEANIC AND / ENVIRONMENTAL DATA AND NATIONAL CLIMATIC CENTER
ATMOSPHERIC ADMINISTRATION INFORMATION SERVICE ASHEVILLE N.C.
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Means and extremes above are from existing and comparable exposures.
(a) Length of record, years, throush the NORMALS - Based on record for the 1941-1970 perfod. Annual extremea have been cxceeded al other sites in the locality as
current year unless otherwise noted,  DATE OF AN EXTREML - The most recent in cases of multiple follows:
based on January oata. orcurrence. Precipttaticn
{b) 70° ana above 3t Alaskan stations. PREVAILING MIND DIRTCTION - Record through 1063, Minimwn monthly © W06 in Sep. 1919.
* Less than one half. WIND DIRECTION - Numerals indicate tens of ceqrces clockwise Maximm in 24 hours: 7.61 in Mar. 1886.
T ftrace. from true north. 00 indicates calm. -
FASTEST MILE WIND - Speed 1s fastest observed l-minute value Snowfall .
when the direction 45 in tens of degrees. Maximum monthly : 15.8 in Jan. 1893,

Haximum in 24 hours: 12.0 in Dec. 1886.
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Distance Assigned Value
>150 feet 0
76 to 150 feet 1
21 to 75 feet 2
0 to 20 feet 3

Net precipitation (precipitation mlnus evaporation) indicates

the potential for leachate generation at .the facllity. Net seasonal

rainfall (seasonal rainfall minus seasonal evaporation) data may be

used if available. If net precipitation is not measured in the

region in which the facility is located, calculate it by subtracting
the mean annual lake evaporation for the region (obtained from
Figure 4) from the normal annual precipitation for_the region

(obtained from Figure 5). EPA RegionaI.Officés will have maps for

areas outside the continental U.S. Assign a value as follows:

Net Precipitation Assigned Value

< =10 inches
~10 to +5 inches
+5 to +15 inches

>+15 inches

WO

Permeability of unsaturated zone (or Intervening geological

formations) 1s an indicator of the speed at which a contaminant

could migrate from a faclility. Assign a value from Table 2.

Physical state refers to the state of the hazardous substances
at the time of disposal, except that gases generated by the
hazardous substances in a disposal area should be considered in

rating this factor. Each of the hazardous substances being

evaluated is assigned a value as follows:

[=
N
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TABLE 2

PERMEABILITY OF GEOLOGIC MATERIALS*

Approximate Range of Assigoed
Type of Material Hydraulic Conductivity Value

Clay, compact t111, shale; unfractured <1077 cm/sec o
metamorphic and igneous rocks

Si1t, loess, silty clays, silty 1075 - 1077 ca/sec 1
loams, clay loams; less permeable :

limestone, dolomites, and sandstone;

moderately permeable till

Fine sand and eilty sand; sandy 1073 - 1073 ca/sec 2
loams; loamy sands; moderately :
permeable limestone, dolomites, and
sandstone (no karst); moderately
fractured igneous and metamorphic
rocks, some coarse till

[ .

Gravel, sand; highly fractured >10°3 cm/sec . 3
igneous and metamorxphic rocks;

permeable basalt and lavas;

karst limestone and dolomite

*Derived from:

Davig, S. N., Porosity and Permeability of Natural Materials in Flow-Through
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969

Freeze, R.A. and J.A. Cherry, Groundwater, Prentice—Hall, Inc., New York, 1979

15



Physical State Assigned Value
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,,,‘.-i.g g 73 T e
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Solid, consolidated
or stabilized 0

£

P R STy TPy SPUCH
" feeater . S J

; i
E Solid, unconsolidated é?
'é or unstabilized 1 ;i
2 Powder or fine material 2 '%
'é Liquid, sludge or gas N 3 £
é 3.3 Containment “AL £QURo§gtﬂﬂV~ E -;
g Containment is a measure of the natural or artificial means i
 % that have been used to minimize or prevent a contaminant from. )
‘é‘ entering ground water. Examples include liners, leachate collection i ,
% | .

systems, and sealed containers. 1In assigning a value to this rating

CAAMN
g P o X

factor (Table 3), consider all ways in which hazardous substances

LT

are stored or disposed at the facility. If the facility 1nvolves

aagdir
AR

. g N
[T SV R R

more than one method of sﬁorage or disposal, assign the highest from

among all applicable values (e.g., if a landfill has a containment

AT

value of 1, and, at the same location, a surface impoundment has a

ERNE RN

value of 2, assign containment a value of 2).

3.4 Vaste Characteristics

A

In determining a waste characteristics score, evaluate the most

N

e »E R a2 A b N T L PN ST, SRS AR S s P 2 o a5 4 S

hazardous substances at the facility that could migrate (i.e., if
scored, containment is not equal to zero) to ground water. Take the
substance with the highest score as representative of the potential
hazard due to waste characteristics. Note that the substance that

may have been observed in the release category can differ from the

16
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TABLE 3

CONTAINMENT VALUE FOR GROUND WATER ROUTE

Assign containment a value of 0 $f: (1) all the bazsrdous substances at the facility are underlain by an essentiaslly non permeable surface (natursl or arti-
ficial) and adequate leachate collection systems and diversion systems are presant; or (2) there is no ground water in the vicinity. The valus "0" does not
indicate no risk. Rather, it indicates a significantly lowar ralative risk vhen compared with more serious sites on a national level. Othervise, evaluate
the containment for each of the different means of storege or disposal at the facility using tha following guidance.

A. Surface Impoundment C. Plles
Assigned Value Assigned Value
Piles uncovered and waste stabilized; 0

Sound run—on diversion structure, 0
essentially non permesble liner (matural or :
artificial) compatible with the waste, and

adequate leschats collection system

or piles covered, waste unstabilized,
and essentially non permeable liner

Piles uncovered, wasta unstablized, 1
woderataly permeable linsr, and lsachats

Essentially non permeabla compatibie’ liner 1 collection system

uith no leachate collection system; or

inadequate freebosrd Piles uncovered, vaste unstabilized, 2

woderately permeable liner, and no

Potentially unsound rum-on diversion 2 leachate collection system

structure; or moderately permeable
compatible liner

Piles uncovered, vaste unstablized, and oo 3
- 1.
Unsound run-on diversion structure; no 3 inex
liner; or incompatidle liner D, Landfill

B, Containers Assigned Value

Assigoed Value Essentially non permeable liner, liner [+]
compatible with waste, and adequate

Containers sealed and in sound condition, 0 leachate collection system

adequate liner, and adequate leachate

collection systea Essentially non permeabls compatible liner, no 1

leachate collection system, and landfill surface

Containers sealed and in sound col;dition, 1 precludes ponding

no liner or moderately permeable liner
Moderately permeable, compatible liner, and landfill 2

Containers leaking, moderately permeable 2 surface precludes ponding
liner
No liner or incompatible limer; moderately 3
(l:z:tninen leaking and no liner or incompatible 3 pe ble compatible liner; 1;;:df111 surface
et

encourages ponding; 0o rum-on control
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k~, substance used in rating waste characteristics. Where the total *
inventory of substances Iin a facility is known, only those present
in amounts greater than the reportable quantity (see CERCLA

Section 102 for definition) may be evaluated.

Toxicity and Persistence have been combined in the matrix below

because of their important relationship. To determine the overall
value for this combined factor, evaluate each factor individually as
discussed below. Match the individual values assigned with the
values 1n the matrix for the combined rating factor. Evaluate
several of the most hazardous substances at the facility
independently and enter only ﬁhe highest gcore Iin the matrix on the
work sheet.

Value for Persistence

Value for Toxicity 0 1 2 3

0 0 0 0 0
1. 3 6 9 12
2 6 9 12 15
3 9 12 15 18

Persistence of each hazardous substance 1s evaluated on its

bilodegradability as follows:

Substance Assigned Value
Easily blodegradable compounds 0]
Straight chain hydrocarboﬁs 1
Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3

18
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more specific information is given in Tables 4 and 5.
Toxicity of each hazardous substance being evaluated is given a
4')‘\"' L;’ X (“.(j\/\,
value using the rating scheme of Sax (Table 6) or the National Fire

Protection Association (NFPA) (Table 7) and the following guidance:

Assigned Value

Toxicity
Sax level O or NFPA level O 0
Sax level 1 or NFPA level 1 1
Sax level 2 or NFPA level 2 2
S§& level 3 or NFPA level 3 or 4 3

Table 4 presents values for some common compounds.

Hazardous waste quantity igcludes all hazardous substances at a

facility (as received) except that with a containment value of 0.
Do not include amounts of contaminated soil or water; in such cases,
the amount of contaminating hazardous substance may be estimated.

On occasion, it may be necessary to convert data to a common

unit to combine them. In such cases, 1 ton = 1 cubic yard = 4 drums

and for the purposes of converting bulk storage, 1 drum =

50 gallons. Assign a value as follows:

Tons/Cubic Assigned
Yards No. of Drums Value
0 0 0
1-10 1-40 1
2 11-62 © 41-250 2
B 63-125 251-500 3
N 126-250 501-1000 4
¥ 251-625 1001-2500 5
4 626-1250 2501-5000 6
B 1251-2500 5001-10,000 7
f‘ v >2500 >10,000 8
i3
B 19
2}

-~

oy

¥

e

Y
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TABLE 5

TP BV PRI S U B WS S USRI PRSP S SR VTR T NESPE SUIPSEE SRRV

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUE = 3 HIGHLY PERSISTENT COMPOUNDS VALUR = 1 SOMEWHAT PERSISTEZNT COMPOUNDS
aldrin bheptacklor acetyleps dichlorids limonane
benzopyrens heprachlor epoxide behenic acid, methyl estesr methyl ester of lignoceric acid
benzothiarole 1,2,3,4,5,7,7-heptachloronorbornens benzene asthane
benzothiophene hexachlorobanzens benzena sulfonic acid 2-mathyl-5-ethyl-pyridine -
benzyl butyl phthalate hexachloro~1,3-butadiene butyl benzena mathyl asphthaleze
bromochlorobenzena hexachlorocyclobexane butyl bromida mathyl palnitate
bromoform butsnal hazachlorvethans s-caprolactsm sathyl phenyl carbisol
bromophacyl phyntl ether methyl benzorhiszole carbon-disulfida methyl stearate
chlordsne peatachlorobiphenyl o—cresocl naphthalene
chlorehydroxy b b peatachlorophancl decase nonana
bis-chloroisoprophyl ether 1,1,3,3tetrachloroscetons 1,2~-dichloroathans octans
m-chloronitrobanzena tetrachlorcbiphanyl 1,2-dimathoxy bantens octyl chloride
opE . thiossthylbenzothissols 1,3—dinathyl nsphthalsne pentane
oot trichlorobensens 1,4—dimathyl phenol phenyl banzoste
dibromcbenzens trichleorobipbanyl Qioctyl adipate phthalic sahydride
dibutyl phthalata trichlorofluoromsthsne n—dodecane propylbenzens
1, 4-dichlorobenzens 2,4,6~trichlorophencl ethyl benzene l-terpicesl
dichlorodiflucrosthane triphsayl phoephate 2-etbyl-n-hexane toluene
dieldrin bromodichicromethsne o—-ethyltolusne vinyl befizene
diechyl phthalate bromoform isodecans xylene
d{(2-athylbaxyl)phthalats carbon tetrachlorids $soprophyl benzens
dihexyl phthalate chioroform
di~isobutyl phthalats chloromochleromethana

dimethyl phthalate dibromodichlorosthsne

A,6~dinitro-2-aminophencl tetrachlorvoathans
dipropyl phthalate 1,1,2-trichlcroathens
endrin

VALUE » 2 PERSISTENT COMPOLMNDS VALUE » 0  RONPERSISTENT COMPOUNDS
scensphthylans cis-2-sthyl-A-mathyl-),3-dioxolane acetaldehyds mathyl benzoste
strazine trsns-1-athyl—4-mathyl-1,3-dioxolane acetic acid J-wethyl butanol
(diethyl) atrazine guatacol ’ acetons mothyl ethyl ketone
barbital 2-hydroxyadiponitrile acetophenme 2-pathylpropanol
borneol {sophorone benzoic acid octadecane
bromobenzens " .indene d4-1scbutyl carbinol pentadacane
camphor {acborneol docosans pantenol
chlorobenzene 1sopropenyl-r-isopropyl benzene sicossne - propanol
1,2-bis-chloroathoxy ethace 2-mathoxy bipheayl athanol propylaaine
b-chloroethyl mathyl ether mathyl biphenyl ethylemine tetradecans
chloromethyl ether wathyl chloride hexadecans p-tridecans
chloromethyl ethyl ether sethylindene mathanol a-undecans
J-chlicropyridine methylane chloride
di-t~butyl-p-benzoquinons rnitroaniscle
dichloroathyl ether aitrobenzens

dihyrocarvone

dimethyl sulfoxide
2,6-dinitrotoluane

1,1,2-trichloroethylena
trimethyl-trioxo-hexshydro-triazine
fosmar
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3.5 Targets

Ground water use indicates the nature of the use made of ground

water drawn from the aquifer of concern within 3 miles of the
hazardous substance, including the geographical extent of the
measurable concentration in the aquifer. Assign a value using the
following guidance:

Ground Water Use Assigned Value

Unusable (e.g., extremely saline aquifer,
extremely low yileld, etc.)

Commercial, industrial or irrigation and
another water source presently available; .
not used, but usable

Drinking water with municipal water from
alternate unthreatened sources presently
available (i.e., minimal hookup requirements);
or commercial, industrial or irrigation with no
other water source presently available 2

Drinking water; no municipal water from alternate
unthreatened sources presently available 3

Distance to nearest well and population served have been

combined in the matrix below to better reflect the important
relationship between the distance of a population from hazardous
substances and the size of the population served by ground water

that might be contaminated by those substances. To determine the

"overall value for this combined factor, score each individually as

discussed below. Match the individual values assigned with the

values in the matrix for the total score.

24
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Value for Value for Distance
Population to Nearest Well

Served 0 1 2 3 4

0 0 0 0 0 0

1 0 4 6 8 10

2 0 8 12 16 20

3 0 12 18 24 '30

4 0 16 24 32 35

5 0 20 30 35 40

Distance to nearest well is measured from the hazardous

substance (not the facility boundary) to the nearest well that draws
water from the aquifer of concern. If the actual distance to the
nearest well is unknown, use the distance between the hazardous
substance and the nearest occupied building not served by a public
water supply (e.g., a farmhouse). If a discontinuity in the aquifer
occurs between the hazardous substance and all wells, give this
factor a score of 0, except where it can be shown that the
contaminant is likely to migrate beyond the discontinuity. Figure 6

1llustrates how the distance should be measured. Assign a value

using the following guidance:

Distance ' Assigned Value

>3 miles

2 to 3 miles

1 to 2 miles
2001 feet to 1 mile

< 2000 feet

PLONOO
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Pobulation served by ground water is an indicator of the

population at risk, which includes residents as well as others who
would regularly use the water such as workers in factories or
offices and students. Include employees in restaurants, motels, or
campgrounds but exclude customers and travelers passing through the
area in autos, buses, or trains. If aerial photography is used, and
residents are known to use ground water, assume each dwelling unit
has 3.8 residents. Where ground water 1s used for irrigation,
convert to population by assuming l.5 persons per acre,of irrigated
land. The well or wells of concern must be within three miles.of
the hazardous substances, including the area of known aquifer
contamination, but the "population served” need not be. Likewise,
people within three miles who do not use water from the aquifer of
concern are not to be counted. Assign a value as follows:

Population .Assigned Value

0
1-100
101-1,000
1,001-3,000
3,001-10,000
>10,000

s O

27
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TABLE 8

VALUES FOR FACILITY SLOPE AND INTERVENING TERRAIN

L AT PRI VIE P AN R PUPY NPT N I X 0 SCU
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Intervening Terrain

Terrain Average
Slope €3%; or
Site Separated

from Water Body Terrain Terrain Terrain

by Areas of Average Average Average Site in

Higher Slope Slope Slope Surface

Facility Slope Elevation 3-5% 5-8%2 >8% Water

Facilify is closed basin . 0 0 0 0 3
Facility has average
slope <3 0 1 1 2 3
Average slope 3-5% 0 1 2 2 3
Average slope 5-8% 0 2 2 3 3
Average siope > 8% 0 2 3 3 3




One-year 24-hour rainfall (obtained from Figure 8) indicates

the potential for area storms to cause surface water contamination
as a result of runoff, erosion, or flow over dikes. Assign a value

as follows:

Amount of Rainfall Assigned Value
(iaches)
<1.0 0
1.0"200 1
201"‘300 2
3.0 3

Distance to the nearest surface water is the shortest distance

from the hazardous substance, (not the facility or propkrty
boundary) to the nearest downhill body of surface water (e.g., lake
or stream) that is on the course that runoff can be expected to
follow and that at least occasionally contains water. Do not
include man-~made ditchés which do not connect with other surfaﬁe
water bodies. In areas having less than 20 inches of normal annual
precipitation (see Figure 5), consider intermittent streams. This
factor indicates the potential for pollutants flowing overland and
into surface water bodies. Assign a value as follows:

Distance Assigned Value

>2 miles

1l to 2 miles
1000 feet to 1 mile

<1000 feet

W=~ O

Physical state is assigned a value using the procedures in

‘Section 3.2.

32
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FIGURE 8
1-YEAR 24-HOUR RAINFALL
(INCHES)
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4.3 Containment

Contalnment is a measure of the means that have been taken to
minimize the likelihood of a contaminant entering surface water
either at the facility or beyond the facility boundary. Examples of
containment are diversion structures and the use of sealed
containers. If more than one type of containment is used at a

facility, evaluate each separately (Table 9) and assign the highest

sCore.

4.4 Waste Characteristics .

Evaluate waste characteristics for the surface water route with

the procedures described in Section 3.4 for the ground water route.

4.5 Targets

Surface water use brings into the rating process the use being

made of surface water downstream from the facility. The use or uses
of interest are those associated with water taken from surface

waters within a distance of three miles from the location of the

hazardous substance. Assign a value as follows:

Surface Water Use Assigned
(Fresh or Salt Water) . Value
Not currently used 0
Commercial or industrial 1

Irrigation, economically

important resources (e.g.,

shellfish), commercial food

preparation, or recreation (e.g.,
fishing, boating, swimming) 2

prinking Water 3
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TABLE 9

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

Assign containment a value of 0 1£: (1) all the waste at the site is surrounded by diversion structures that sre in sound condition and adequate to contafn

all runoff, spills, or leaks from the waste; or (2) intervening terrain precludes runcff from entering nurhce wvater, Otherwise, evaluste the contalaoent
for sach of the different weans of storsge or disposal at the site and assign a valus as follows:

A. Surface Impoundment C. . Haate Pilen

Assigned Value Assigned Value

Sound diking or divergion structure, [+} - Pi{les are covered and gurrounded .0
adequate freeboard, and no erosion by sound diversion or containment systea
LU ) .
wn evident -
Piles covered, wastes unconsolidated, 1
Sound diking or diversion structure, but ’ 1 . diversion or containmeat system not adequzate
insdequate freeboard :
Piles not covered, wastes unconsoli- 2
Diking not leaking, out potentizlly umgound 2 dated, and diversion or containmant
. systea potentially unsound
Diking unsound, leaking, or in danger .3
of collapse . Piles not covered, wastes unconsolidated, 3
: and no diversion or contaloment or diversion
8. SContainers . syatem leaking or in danger or collapse
Assigned Value D. landfil}
Containers sealed, in sound condition, and sur- 4]

o Assigned Value
Landf{11 slope pgecludes runoff, landfill Q
surrounded by sound diversion system,
or landfill has adequate cover caterial

rounded by sound diversion or containment system

Containers sezled and in sound condition, 1
but not surrounded by eound diversion
or containment system

Land£1{11 not adequately covered and : 1

Containers leaking and diversion or containment - 2 diversion system sound

structures potentially unaound

Landfill not covered and diversion system 2

Containers lezking, and no diversion or containment 3 potentially unsound

structures or diversion structures leaking or in

danger of collapse Landfill not covered and no diversion 3

system present, or diversion system unsound
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TABLE 10

VALUES FOR SENSITIVE ENVIRONMENT (SURFACE WATER)

ASSIGNED VALUE = .0 1 2 3

DISTANCE TO WETLANDS*
(5 acre minimum)

Coastal >2 miles 1 - 2 miles % - 1 mile < mile

Fresh Water >1 mile % - 1 mile 100 feet - % mile < 100 feet
w DISTANCE TO >1 mile % -~ 1 mile Y - % mile <Y mile
~ AT T AT 13

CRITICAL HABITAT
(of endangered species)**

*Wetland is defined by EPA in the Code of Federal Regulations 40 CFR Part 230, Appendix A, 1980

**Endangered species are designated by the U.S. Fish and Wildlife Service.

-




Distance to Surface Water

. 2001 feet 0-2000
Population >3 miles 2-3 miles 1-2 milesa to 1 mile feet

1 0

4 1-100

b 101-1000
1ﬁ 1001-3000

3 3001-10, 000
3 >10,000

0 0 0 0
4 6 8 10
8 12 16 20
12 18 24 30
16 24 32 35
20 30 35 40
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S 8.0 DIRECT CONTACT

The direct contact hazard mode refers to the potential for

Injury by direct coantact with hazardous substances at the facility.

R S P Ip T

‘; 8.1 Observed Incident

If there 18 a confirmed instance in which contact with
hazardous substances at a facility hasg caused injury, illness, or
death to humans or domestic or wild animals, enter a value of 45 on
: line 1 of the work sheet (Figure 12) and proceed to line 4
; (toxicity). Document the inéident glving the date, location and

¢

: : pertinent details. 1f no such instance is known, enter "0" on

i line 1 and proceed to line 2.’

8.2 Accessibility

. Accessibility to hazardous substance refers to the measures

taken to limit access by humans or animals to hazardous substances.

Assign a value using the following guidance:

i Barrier . Assigned Value
A 24-hour surveillance system (e.g., _ 0

I television monitoring or surveillance

by guards or facility personnel) which

B continuously monitors and controls entry
5 onto the facility;

S a ™ el L e e et

or

an artificial or natural barrier (e.g.,
a fence combined with a cliff), which
completely surrounds the facility; and
a means to control entry, at all times,
through the gates or other entrances to
the facility (e.g., an attendant, television
monitors, locked entrances, or controlled
roadway access to the facility).

]

e a8 0 et e i daima? S s i
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Barrier (continued)
Security guard, but no barrier

A barrier, but no separate
means to control entry

Barriers do not completely
surround the facility

8.3 Containment

Assigned Value

1

Containment indicates whether the hazardous substance itself is

accessible to direct contact. For example, if the hazardous

substance at the facility 1s in surface impoundmentg, containers

(sealed or unsealed), piles, tanks, or landfills with a cover depth

of less than 2 feet, or has been spilled on the ground'or other

surfaces easily contacted (e.g., the bottom of shallow pond or

creek), assign this rating factor a value of 15. Otherwise, assign

a value of 0.

8.4 Waste Characteristics

Toxicity. Assign a value as 1n Section 3.4,

8.5 Targets

Population within one-mile radius is a rough indicator of the

population that could be involved in direct contact incidents at an

uncontrolled facility. Assign a value as follows:

Population

0
1 - 100
101 - 1,000
1,001 - 3,000
3,001 - 10,000
y >10,000

1
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Hamilton County, Tennessee

~— This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing and
local commercial districts.

This soil is moderately suited to agricultural use. The
very slowly permeable clay subsoil retards root growth
and the movement of water and air through the soil. Row
crops such as corn and soybeans grow poorly on this
soil. Pasture plants, such as common bermudagrass, tall
fescue, and serecia lespedeza, grow fairly well.

This soil is moderately suited to use as woodiand
because of moderate available water capacity and the
very slowly permeable clay subsoil. Trees that grow on
this soil include loblolly pine and shortleaf pine. The
clayey subsoil near the surface causes seedling mortality
and limits the use of equipment when the soil is wet.

This soil is poorly suited to most urban uses. The very
slow permeability, low strength, and high shrink-swell
potential are limitations which are difficult to overcome.
Engineering works and highway and street construction
are limited by the low strength, high shrink-swell
potential, and depth to bedrock of this soil.

This soil is in capability subclass Ve and woodland
subclass 4c. :

CcD—Colbert-Rock outcrop complex, 5 to 20
percent slopes. This map unit consists of small areas of
sloping and moderately steep Colbert soils and
limestone Rock outcrop so intermingled that they could
not be separated at the scale selected for mapping.
Areas of this map unit range from about 3 to 25 acres in
size, and individual areas of each component range from
0.1 acre to about 2 acres. Areas of Colbert soils make
up from 35 to 70 percent of the map unit and average
about 45 percent. Areas of Rock outcrop make up from
30 to 55 percent of the map unit and average about 40
percent.

Colbert soils are deep and moderately well drained.
Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is yellowish brown plastic clay
that extends to a depth of 45 inches. It is mottled in
shades of brown and gray except in the upper 10 to 15
inches. The underlying material is olive clay which has
gray and brown mottles. Limestone bedrock is at a depth
of 55 inches.

Colbert soils are low in natural fertility and organic
matter content. They range from slightly acid to strongly
acid, except in the layers just above bedrock, which
range from slightly acid to mildly alkaline. Permeability is
very slow, retarding root growth and the movement of
water and air through the-soil. The available water
Capacity is only moderate because of the high clay
Content in the subsoil. The shrink-swell potential is high.

Rock outcrop is limestone bedrock that is exposed on
the land surface. In places, the rocks are level with the
| 'rface, and in other places, the rocks extend 2 to 3 feet
«00ve the surface.

15

Included with this unit in mapping are numerous small
areas of a soil which is less than 40 inches deep to
bedrock. Also included are a few areas of a soil that is
less clayey in the upper part of the subsaoil. Included
soils make up 10 to 15 percent of the unit.

The soils are used mostly as woodland; in a few areas
they are used for unimproved pasture.

These soils are poorly suited to farming, woodland,
and most engineering uses. The large number of Rock
outcrops is the most limiting feature. Other limiting
features are very slow permeability, and the high shrink-
swell potential. Some tree species that grow on these
soils are hickory, chestnut oak, and eastern redcedar.

This complex is in capability subclass Vils. The Colbert
soils are in woodland subclass 4c.

CdC—Colbert-Urban land complex, 2 to 12 percent
slopes. This map unit consists of deep, moderately well
drained, gently sloping and sloping Colbert soils, Urban
land, and disturbed areas that have been altered during
construction. The areas of soils and Urban land are so
intricately mixed or so small that they could not be
separated at the scale selected for mapping. Areas of
this map unit range from about 5 to 150 acres in size,
and individual areas of each component range from 0.1
acre to about 5 acres. Colbert soils make up 25 to 45
percent of each mapped area, Urban land 25 to 45
percent, and disturbed areas 10 to 25 percent.

Typically, Colbert soils have a surface layer of brown
silt loam 4 inches thick. The subsoil is yellowish brown
clay that extends to a depth of 45 inches. It is mottled in
shades of brown and gray, except in the upper 10 to 1§
inches. The underlying material is olive clay and has gray
and brown mottles. Limestone bedrock is at 55 inches.

Colbert soils are low in natural fertility and organic
matter content. They are slightly acid to strongly acid,
except in the layers just above bedrock, which range to
mildly alkaline. Permeability is very slow, and the
available water capacity is moderate. The shrink-swaell
potential is high.

The Urban land part of this unit is covered by
buildings, streets, parking lots, sidewalks, and other
structures.

The disturbed areas have been excavated during the
installation of utilities, and cut and filled during grading
and shaping operations. They have been altered to the
extent that individual soils cannot be identified and
predictions cannot be made about their suitability for use
without an onsite investigation.

Included in mapping are small areas of a soil that is
less clayey in the upper part of the subsoil and areas of
a somewhat poorly drained soil that has gray motties
within 10 inches of the surface layer. The somewhat
poorly drained soil is on level areas and slight
depressions. Also included are some areas of a Talbott
soil that has limestone bedrock within 40 inches of the
surface.
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The Colbert soils are used for parks, open space,
building sites, lawns, and gardens. They are moderately
to poorly suited to lawns, gardens, trees, and shrubs;
and they are poorly suited to intensive recreation
developments such as football fields, baseball fields, and
playgrounds. Colbert soils are poorly suited to building
sites, roads, and most other engineering uses. A very
slowly permeable clayey subsoil, low strength when wet,
and high shrink-swell potential are the major limiting
features of these soils.

The Colbert soils are in woodland subclass 4c. They
are not assigned to a capability subclass.

CoC—Collegedale siit loam, 2 to 12 percent slopes.

This deep, well drained, gently sloping and sloping soil is
on upland areas in the valleys underlain by limestone. It
formed in residuum of limestone or limestone
interbedded with shale. Slopes are commonly short and
irregular. They range from 2 to 12 percent but are
dominantly 4 to 12 percent. Individual areas range from
2 to 25 acres.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to a depth of 80 inches
or more. It is yellowish red clay and has mottles in
shades of brown and yeliow.

The soil is fow in natural fertility and organic matter
content. it is strongly acid or very strongly acid
throughout, except in areas where the surface layer has
been limed. Permeability is moderately slow, and the
available water capacity is moderate to high.

Included with this soil in mapping are small areas of a
soil which has a silty clay loam surface layer and a
brown clayey subsoil. Also included are small areas of
severely eroded soils that have a clay surface layer.

This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing.

This soil is only moderately suited to use as woodland
because of low fertility and the plastic clayey subsail,
which retards root growth. It has no significant limitations
to woadland management. Trees that grow on this soil
include loblolly pine and Virginia pine.

This soil is poorly suited to cultivated crops and
moderately suited to hay and pasture. Slope and the
plastic clayey subsoil are the major limitations. The
clayey subsoil retards root growth and the movement of
air and water through the soil. Erosion is a hazard if
cultivated crops are grown. ,

This soil is poorly suited to most urban uses because
it has moderately slow permeability and low strength
when wet.

This soil is in capability subclass Ve and woodiand
subclass 3o.

CoD—Collegedale slit i6am, 12 to 25 percent
slopes. This deep, well drained, moderately steep soil is
on uplands in the valleys underlain by limestone. 1t
formed in residuum of limestone or limestone

Soil survey

interbedded with shale. Siopes are commonly smooth
and short. Individual areas range from 2 to 25 acres.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to a depth of 80 inches
or more. It is yellowish red clay and has mottles in
shades of brown and yellow.

This soil is low in natural fertility and organic matter
content. [t is strongly acid or very strongly acid
throughout, except in areas where the surface layer has
been limed. Permeability is moderately slow, and the
available water capacity ranges from moderate to high.

Included with this soil in mapping are soils which have
a silty clay loam surface layer and a brown subsoil. Also
included are small areas of a soil that has more than 10
percent fragments of chert in the surface layer.

This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing.

This soil is only moderately suited to use as woodland
because of low natural fertility and the plastic clayey
subsoil, which retards root growth. It has no significant
limitations to woodland management.

This soil is poorly suited to cultivated crops and
moderately suited to hay and pasture. Slope and the
plastic clayey subsoil are the major limitations. The
clayey subsoil retards root growth and the movement of
water and air through the soil. Erosion is a hazard if
cultivated crops are grown.

This soil is poorly suited to most urban uses because
it has moderately slow permeability and low strength
when wet.

This soil is in capability subclass Vle and woodland
subclass 3o.

CrB—Crossville loam, 2 to 5 percent slopes. This
moderately deep, well drained, gently sloping soil is on
broad plateaus of the Cumberland Mountains. It formed
in materials weathered from acid sandstone. The slopes
are smooth and convex. Individual areas range from 2 to
25 acres.

Typically, the surface layer is very dark grayish brown
loam about 10 inches thick. The subsoil extends to a
depth of 28 inches. It is brown and dark yellowish brown
loam. The underlying material is yellowish brown loamy
sand that is underlain by sandstone bedrock at 32
inches.

This soil is strongly acid throughout, except in areas
where the surface layer has been limed. Natural fertility
is low, and organic matter content is medium.
Permeability is moderate, and the available water
capacity is moderate, Tilth is good, and the root zone is
moderately deep.

Included with this soil in mapping are small areas of a
soil that has a higher clay content in the subsoil. Also
included are some areas of Ramsey soil and a few areas
of Rock outcrops.

This soil is used mostly for woodland and pasture, but
some cultivated crops are grown.
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TV RRE IR ddns ey Artem T al tr L L mie L a3 aaaw -, PP

LFedRral Supelrtuivd wULRALSUre FUND

N 343.38-14
ywﬁu,_ : REPORT OF SEDIMENT ANALYSES
bty A1 -
:; 1 ‘.' Dwxsnon of Water Quallty Control NOV 1 4 \985 Tennessee Department of Public Health
i-"'l' N )
hlhh ﬁ("A‘ ' V"'—?) \985
.15“';‘ §i;‘£ SOURCE: _&M SHwa __-___jiq__}-_ﬂ e Mile

_.;al,,'r—ff- }341 DENT]FICAT‘ON /o //71 Co //M/"l/(/d«’{g /_57 d
R oo “‘Ez&ﬂléggcaLdkéz“;?“jhéi*

_CW’IL 17‘/" d?%co [/6/0 .
N Flcld Number ( Collected By /1/;5{ Primary Station Number Date Collcdedgog_/ﬁr*
‘ .1-- Txme Lollected //(fffff?'— Sample Depth (ft.) o 70/ Laboratory Number Scufm 2658

\c“f

gt All Results Reported on Dry Weight Basis E.EG AL
o _ .. Conc. STORET No.

Vo Aluminum as Al Mg/Kg . . 01108

Arsenic as As Mg/Kg o 01003

Bariumas BaMg/Kg L 01008 |

Boron as B Mg/Kg g L R 01023 _f

Cadmium as Cd Mg/Kg <] 01028

Chromium-total as Cr Mg/Kg }/ 7 01029

Cobalt as Co Mg/Kg ~ C 01038

-Copper as Cu Mg/Kg v, /70 01043

Iron as Fe Mg/Kg S o 01170

Lead as Pb Mg/Kg v,/ g5o 01052

Manganese as Mn Mg/Kg NS4 L (s 01053

Mercury-total as Hg Mg/Kg <0./ 71921

Nickel as Ni Mg/Kg v,/ /7 01068

Selenium as Se Mg/Kg . v /o <. 01148

Silver as Ag Mg/Kg v/ < | 01078

Zinc as Zn Mg/Kg Vv 23 01033

5-day B.0.D. 20° C Mg/Kg

C.0.D. Mg/Kg

Oxygen uptake Mg/Kg ~
Chlorine Demand, 30 min. Mg/Kg
Cyanide as CN Mngg

Nitrates as N Mg/Kg

Ammonia as N Mg/Kg

Kjeldahl Nitrogen as N Mg/Kg
Phosphate as P Mg/Kg

Phenols Mg/Kg

Oil and Grease Mg/Kg

Sulfide as S Mg/Kg

Solids, per cent

Volatile Solids, per cent

Silica as SiO, Mg/Kg

REMARKS /o7 mefa s, Gepaomerforer ) 10

PH-0548
WQC 12/79
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10.

1.
12.

N

Tennessee Oepartinent of Healih & Envircnmeit
Bureau of Laboratory Services

~ 7 iz
Environmental Laboratories (Lab No. SWJ"’_L(aéJj

SAMPLE IDENTIFICATICN TAG

DA frunsk, £. 370 7 [ Jermc

Source of Sa%oln and COMPLETE Sampile Identifigatio

Soof .13/74146( 74’?1-\;/%./

_Mf__‘%fé;@
[I27 £ s 2.  Sa L mas

County /%n/ (T Nearest Town or City déc 75{3«:« 20 GA
Type of Sample éwé YA /éémémwwé ) v
Date Collected _£© //7/Ff" Time Collected //Jf_ &eJ7
Name of Sampler ( P(ease Print) //‘,/,é.,— St // \7_ ?/cér,m .
Name of Others Present at Time Sample Collected _Q? - S
&y
Fteld No. / Approx. Vol. of Sample

Number of other samples collected at same time at this point

Describe field coltection progedure and spevlal hand or eservatxon of this samplei@ﬁ_é‘%ﬁﬁ—
7% L incks p/rhovel, roif )/9-42‘( SR bttt ko / Jﬂb’h_ﬁ/

/b, Co»?”?(“—'w/

Describe how sample conveyed or transported 10 Iaboratory_cz,&wk wa-( 7> /Vﬂéw/é—
Tk B O PR

1—.5 It

Sample sealed by TEE Date sample sealed _J%/L;/PJ—

Requested Analyses
[ 72/ A7e72/r




JaY L oo

Cottected b, L { 2 (Liinig) //f{‘?ir\¥{—\‘r:7\4_
gelivered to - (date) /[é/b’ (time)
{b) Recewved by (date) {time) .
dgelivered to - (date) (time)
{c) Received by (date) (time)
delivered to (date) (time)
s (d) Received by (date) (time)
delivered to (date) (time)
'} (e) Received in laboratory by __ A & (date) _LO-=/B=KS" _ (time) _150O
from (—QF/# (date) [0 —~B~&8 (time) /500
(f) Logged in by .KIIO N (date) (/D-g/g"z?g/(time) ‘/S_CD

14. Field Analyses and Results at Samplir\/g’ Point Described in ltem 1:

Analysis Result Date

Time Analyst

5. Remarks




I T s § VPO st LN Folotd e v
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. '

— \ = 343.38 11

REPORT OF SEDIMENT ANALYSES

NDV. 1 4 \985

Tennessee Department of Public Health

of Water Quallty Contr

CE™ 'c'zsmé /»g_[i.:o,é-__ o _Mile
%tﬂ.mmm uﬁu"r"w. fi e
TIF CATIONm mxzf‘r’zf /ﬁ“ V%M mwef;f”/‘f dees SO0 7 S of

I
"'(i.;!;! i:,.] -

I
IR

s I O

ﬁq’h‘.h,’\' 1 ‘w(, A{di :iq“lll \, MY LTI ﬂ 'y
Number"'f “i! Collected By /f/Fﬁ[anary Station Number___ Date Collected /o7 /7 .

lm.':'f‘ "”{.i AETNEVTY cahi7 AN
'Tlme Collected” /}or gff'Sample Depth(ft) . 70 Laboratory Number Stopm Zc;éﬁ

HEwL

T PO R P RN

. All Results Reported on Dry Wenght Ba51s SR EGAI.
_ - Canc. STORET No. L :
Aluminum as Al Mg/Kg . 01108
Arsenic as As Mg/K o 01003
Barium as Ba Mg/Kg /___ Y000 01008 * ‘
Boron as B Mg/Kg o 01023 '
Cadmium as Cd Mg/Kg 01028
Chromium-total as Cr Mg/Kg_/ Lo 101029
Cobalt as Co Mg/Kg /. . 01038
Copper as Cu Mg/Kg v 3/060 01043
Iron as Fe Mg/Kg P 01170
Lead as Pb Mg/Kg / 3 500 01052
Manganese as Mn Mg/Kg ./ ~ 2696 01053
Mercury-total as Hg Mg/Kg v <o./ 71921
Nickel as Ni Mg/Kg e £60 01063
Selenium as Se Mg/Kg v 2 b 01148
Silver as Ag Mg/Kg v < | 01078
Zinc as Zn Mg/Kg v A A 00D 01093
5-day B.O.D. 20" C Mg/Kg
C.0.D. Mg/Kg

Oxygen uptake Mg/Kg

Chlorine Demand, 30 min. Mg/Kg

Cyanide as CN Mg/Kg

Nitrates as N Mg/Kg

Ammonia as N Mg/Kg

Kjeldah! Nitrogen as N Mg/Kg

Phosphate as P Mg/Kg

Phenols Mg/Kg

Qil and Grease Mg/Kg

Sulfide as S Mg/Kg

Solids, per cent

Volatile Solids, per cent

Silica as SiO, Mg/Kg

e AN A A Bt N e Py vl gt kA

REMARKS 75'74;5,/ pesaf, ﬁ#ﬁ%wﬂj/\/

PIi-0548
WQC 12/79

A



Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories - (Lab Nool M Z (LA,

- SAMPLE IDENTIFICATION TAG
. 1. SourceofSamQ angy COMPLETE Sample Id tmcatﬁ /ﬁ‘nu/%m C e’ Pf"{ugé' O r7 oty

/?— Lol Ll RXrec JE o?fiZ/a”eA %Zao\ié/g&,é/é/-/f

2. County Py /79% . Nearest Town or City Cha5Pncogn
3. Type ot Sample ér‘f! J‘OIZ 7
4. Date Collected ﬁ_%%?m_ Time Collected _A&-07~ &S 7
5. Name of Sampler (Ple&se Frint) £ L T EJferolea
6. es of Others Present at Time Sample Collected lDH_Vt /7(/2( /?/ G, /(6,:7‘4, 56/‘/9 M

| Pertte 7/~ 77

; 7. Field No. _~

Approx. Vol. of Sample / 13/&2k
| 8. Number of other samples collected at same time at this point /

: 9. De?ribe field collection procedure and spegial handling or preservation of this sample &
4 f;‘/‘-’ /A’
! Léhfl VL. {7
10. Descr ehowiém lejcg_nvey?or transported tg iaboratgry M b Mvﬂwéf 0/ \-/Zz")(
!' )é Cé 4n Gush v Aé //I 7/ .
! z

11. Sample sealed by JEE
12. Requested Analyses

Date sample sealed /3//321'"

. - P A S haai e
o e ag et 2 . B LT R Tl LA Al 5
‘- : Bt LT ‘ . 4 T A ROARTE T ,/,.,\,..-, T\ww‘vn SAF RS O
W Ty IS A AT mE T ATV S TR I TRATI T AT 128 A
) oz Cenrgia L AR LTI TA IR Resell X
. " P N s T R A o Al LR B
WIS o T



13. Custody of Samples ea igﬁ
(a) Collecied by M‘M

{
delivered to | (
(b) Received by __ ' ( ) (
delivered to (date) (time —
(c) Received by (date) (time)
( delivered to (date) (time)
( (d) Received by - (date) (time)
delivered to (date) —__, (time)
i (e) Received in laboratory by —oAF £ ’U/; (date) _L0-/6-85 (time) _A(OO
: from %3 ad,) (date) /0 ‘/6/‘83; (time) 156%
{ (f) Logged in by 'EI‘ Y (date [0 (8 -85 (time) 1500
14. Field Analyses' and Results at Sampli,/g Point Described in ltem 1:
Analysis Result Date Time Analyst

15. Remarks

Vet el e Colesy s i - .

FTN

TN A PO o R T AT
R e A
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v bl Ko SR B I LB B T T S e

LSS SR pER AL SUPERFL D
' REPORT OF SEDIMENT ANALyses 343.38-11

Division of Water Quality Control NOV 14 ]985 Tennessee Department of Public Health

souucc:_ﬁém,'éh Crcref Prcdeess o Mile

IDENTIRICATION:_(7yg. 4 501/, o4 copouel SO N AR e
k/l‘/Z/n Zﬁcﬁow J‘cﬁm é&//") /j“l_([a/ﬂr;ﬂ/tl M/Cﬁj

1., Fneld Number j Collected By@{Fdanary Station Number__ Date Collected /D_/‘47/f
..~ : ."'.'o'»‘ “
: '}_k_’_':i Time Collected /227 EJf—Sample De‘Eth ft ) / S Laboratory Number Swéj 24 78
o7
_#-  All Results Reported on Dry Wexght Basxs S
% A LEGAL
. _ ' 'Conc STORET No.
B Aluminum as Al Mg/Kg _ T 01108
Arsenic as As Mg/Kg v e} 01003 ‘
" f__Barium as Ba Ba MR/KR ___/ 4000 01008 .
-t _Boronas BMg/Kg 01023 )
¢’ __Cadmium as Cd Mg/Kg e 01023
"~ Chromium-total as Cr Mg/Kg [ S 01029
Cobalt as Co Mg/Kg i 010338
Copper as Cu MgfKg V. [/ 5960 101043
Iron as Fe'Mg/Kg' L e 01170
. ._LeadasPbMgiKg - " ~ | F7530 01052 -
- =, Manganege as Mn Mg/Kg . e o 945 01053
*, Mercury-total as Hg Mg/Kg ,// <o,/ 71921
_7.. T-Nickel as Ni Mp/Kg 12100 01068
"', _-Selenium as Se Mg/Kg ,/// Y 01148
4+ .2 Silver as Ag Mg/Kg v ! 01078
' 4 Zinc as Zn Mg/Kg ' 7 o4 o000 101093

v *5-day B.O.D. 20° C Mg/Kg
» . P C.O0.D. Mg/Kg
: Oxygen uptake Mg/Kg
’ Chlorine Demand, 30 min. Mg/Kg
' Cyanide as CN Mg/Kg

Nitrates as N Mg/Kg

Ammonia as N Mg/Kg

Kjeldahl Nitrogen as N Mg/Kg

Phosphate as P Mg/Kg

Phenols Mg/Kg

"Qil and Grease Mg/Kg

Sulfide as S Mg/Kg

Solids, per cent

Volatile Solids, per cent

thca as Si0, Mg/Kg s

REMARKS 7?)763/ reTal /me .@/U‘/

"

-

PiI1-0548
WQC 12/79
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10.

11.
12.
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Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories (Lab No._&ﬁdm

SAMPLE IDENTIFICATION TAG

. Sougce of Sample and COMPLETE Sampleld /pca'uon D M \/‘744"’4'?( Ej_ﬁ S~
-@&ﬂl—% / crzbsi/ /’ L—O’_&-/Ab-u_é{//

/N
County L ¢ Nearest Town or City JAClﬁn 011&
Type of Sample __ 4<% & Je./
Date Collected _7_/ e, [02/FS . T|me Collected _ [/ 2-2# E‘.ff"

. Name of Sampler (Pleade Pdnt) 570/1:/4:. o
. Nameﬁs of Others Present at Time Sample Collected MM,_&_&?_ -

/6./7’(,,

. Field No. 3 l Approx. Vol. of Sample M M/

Number of other samples colliected at same time at this point
Describ f|eld collection procedure and spggial handling or preservatron of thxs sample
7 jf %d’(, Jor/ f‘/} f'/'/ i CV)-—ADIM‘Z
’ y (lea?) FHan  p fopeol so  Co ﬁy(—l Ageve Mﬁ;"w yy/
/A Ll ¢ 7 i
Describe ho sample con eyed or sported to laboratory _ 7 7 Orp el 1a ST (/w(ad_ 7%
Pl Lik v /f /

4.1-"

Sample sealed by _J & & Date sample sealed /01//7 VLo
Requested Analyses 4 i o

Tore] dlered




14.

15.

13.

Custody of Sampl
(a) Collected by

deliveredto — —— - ——————— {date) (time)

(b) Recewed by e (date) (time) o
defivered 10 U (date) (time)

(c) Received by (date) (time)

" delivered to (date) (time)

(d) Received by (date) (time)
delivered to _’____/_2_7————"(date) (time) i

(e) Received in laboratory by o (date) M/—— (time) ,j_ﬁf)_@
from Lt i (date) "_,__{_QIMS: (time) (L0000

(f) Logged in by Y ¥V A— L /- B (time) 1600

Field Analyses and Results at Sampling Point Described in ltem 1:

Analysis Result Date Time Analyst

—

Remarks

)
s

R T2 Lk




. L 2 W

v

ORGANIC ANALYSES REPORT

i Sampling Agency (}) Y™ o ™M :

i IField Number Y Analyses by Nﬂél .\wtb!l&\\ Checked by  C &3

; Laboratory Sample Number % 4174 Date of Collection -y §S_ Date Received 10= \K-§y°

’ Sample Collected by Y E "lh! i Type of Sample %g Al anY Date Completed 03~ Vb~ 94,
v ®)

Heptachlor
Heptachlor Cpoxide '
Toxaphene

1,4 Dichlorobenzene
1,2,% Trichlorobenzene
2- ChloronaShthalcnc

k

i Sample ldentification \'\Qm\\‘\on wereYe Cu —~ 3w L8 st A WY, X
o South of D. M. Syeway =)
; 4
; Compound Amount . Cotnpound Amount
L h-Chloro-3-methyl phenol N.O PCDB-1016 ND
; . 2-Chlorophenol , PCU-1221 [
i: ' 2,i-Dichlorophenol . PCB-1232 | ‘
ii 2,4-Dimethylphenol PCB-1242 _ :
i 2,1-Dinitrophenol PCB-1248 i _
i : 2-Methyl-4,6-Dinitrophenol | PCB-1254 »
i 2-Nitrophenol PCB-1260 ) |
1. 4-Nitrophenol Isophorone ,
; Pentachlorophenol Nitrobenzene
7 Phenol 2,4-Dinitrotoluene
2,4,6-Trichlorophenol N . 2,6-Dinitrotoluene |
Benzidine N_P Acenaphthene . '
i 3,3-Dichlorobenzidine - N A Acenaphthylene ’
g ISF:nzyl Butyl Phthalate _33. \ ,__)jluj Anthracene 7
4.7 Dis (2-cthyl hexyl) phthalate N *  Benzo (a) pyrene
15— Di-N-butylphthalate . __ 0 ¥ Benzo (b) [luoranthene |
9 “Di-N-octylplithalate™ — &@ %j Benzo (k) [luoranthene § { )
i 7 Diethyiphthalate ND ' Benzo (gni) perylene v
13 Dimethylphthalate N Chrysene e
ir N-Nitrosodimethylamine Dibenzo (ah) anthracene o
i N-Nitrosodiphenylamnine Fluoranthene >
E:i I/\il-(lj\li.trosodi—N-prop)'lamine Fluor en(e; ) N D
12 rin Indeno (1,2,3, cd pyrenc %
g':‘ Alpha BIHC __ Naphthalene N D
’; Beta BIHC 1 Phenanthrene N D
Delta BIIC Pyrene 7o
; Garnma BIHC - Bis (2-chloroisopropy!) ether D
J'; Chlordane ' | Bis (2-chloroethyl) ether
3 P,P-DDD 1 Bis (2-chlorutthoxy) ether
i P,P-DDE - 4-Chlorophenylpheny! ether :
23 P,P-DDT [ 4-Bromophenylphenyl ether |
Dieldrin - Iexachiorocyclopentadiene . o
i Cndosulfanl - o IHexachlorobenzene L
Endosullan i - llexachloro 1,3 Butadiene
Endosullan Sulfate — lHexachlorocthane [
Endrin - ___ 1,2 Dichlorobenzene ol
Endrin Aldehyde NN 1,3 Dichlorobenzene |
N
_n

on'thy atamr

| o B e
\. . Remarks »‘(. _ A 3
N.D. - None Detected ,Jg/L - parls per .billion )1g7|<g

R~ Swall Amounty OF thae PN
93 an N oe dve. T “TU'S'—WQMU/ |
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10.

11,
12.

2

Tennessee Department of Health & Environment
Bureau of Laboratory Scrvices

Environmental Laborataries (LabNo. )
SAMPLE IDENTIFICATION TAG

Source of Sample and COMPLETE Sample Identification _Lm_itgum_‘-_‘i_ﬂﬁ_ﬁ,_ﬁ_ﬁlo_ﬂ_ﬁ:ulﬁ

[
aw "

cL’ox . 50" NE
to Ham:ltow Counuovate Co.

]
he longineg
7

County Hawe s Lto Nearest Town or City
Type of Sample ‘soil (cowmposite )

Date Coliected 1o fizles ! Time Collected __122% EST
Name of Sampler (Please Print) U, Jan et Eldvida e

Names of Others Present at Time Sample Collected ___G.._S_Qn_nuih_gm_l_ﬂils_d._kia_lj_r_____
[ ‘ .

T

hol A *8
Field No. 2 / Approx. Vol. of Sample { 'm'-.'f‘
Number of other samples collected at same time at this point A= 3
Describe field collection procedure and special handling or preservation of this sample _Hale isz?_,é- shove |
Te 199 de h oil P #A, oF O34 2 he ! 0 ~- -5 U H-R'd- ] o8 G "W g
: . 0 nm pastted spmon_ . th » {1 d ¢ o TEa g
~tay h o . l . { he st

Describe how sample conveyed or transported to laboratory 3,
b ; iele Fo labevatowy .'ui Nashulle . Tw,

Sample sealed by _ T E £ _Date sample sealed ___{o-f11/esr
Requested Analyses _ ~Tertaut—MMadolg, . Total oreontes o

L I I AT PN A IS DL MM LS AT

P e N Ny P A A R TR ST NI D T T e WA RN, € TR AT AT TR AN T Y N

IR AL B ouce Sor i bt A E ey Ui




stoay of Sampies (flease Signy -

;) Collected by M}__éz_,ﬁ:é;ﬁfg__ (d / L _/i}):;)'@:' =V
delivered to : -
Received by '
delivered to
Received by
delivered to (date)
Received by (date)
delivered to (date)
Received in laboratory by Ry
from ZU[‘{’ (date)

(f) Logged in by &’ VA (date)

14, Field Analyses and Results at Samplin{Point Described in Item 1:

Analysis Result Date Time Analyst

@

15. Remarks

- . . . - 3
& o o ST BRI IMIML WL PUX A8 £ 130 TOC N S SV AR P 2. € 3T M M trr =S S I 4

et L R
KRR 4



Sl s T e e L,

Sampling Apency SvonM

Field Number 72—
Laboratory Sample Number

Sample Collected by ¥ gl W

Sample ldentification

ORGANIC ANALYSES REPORT

Analyses by |
Date of Collect
Type of Sample SeA} evamt

{g_\—gézw_hlmu
ctron jo- 17}~

-

Checked by
~ Date Received
Date Completed 03< 0 beq

CRY

)D-—

Faeld D uply Cale 1%

L\ N

Compound Amount Cormpound Ninount
f-Chloro-3-mncthyl phenol ND PCB-1016 ND
. 2-Chlorophenol . PCB-1221
2,1-Dichlorophenol . PCB-1232
2,4-Dimethylphenol _ PCB-1242 '
2,1-Dinitrophenol | PCB-12138
2-Methyl-t,6-Dinitrophenol e PCB-1254
2-Nitrophenol PCB-1260 i
4-Nitrophenol Isophorone K
Pentachlorophenol Nitrobenzene
Phenol 2,4-Dinitrotolucne
2,",6-Trichlorophenol N/ ' 2,6-Dinitrotoluene
Benzidine N A Acenaphthene . '
3,3-Dichlorobenzidine ~ NR Acenaphthylene '
Benzyl Butyl Phihalate Al thﬁﬁ Anthracene '
- lL})is {E‘Z-bclh);l 'he'xyl) phthalate ND +  DBenzo Ea; pyrene \J
i-N-butylphthalate L N Yo Benzo (b) [fuoranthene
l)i-N-octylphthalale ND " \ 3 Benzo (k) fluoranthene %ED
Diethylphthalate ND ' Benzo (gni) perylene %k
Dimethylphthalate N D Chrysene e
N-Nitrosodiinethylainine - Dibenzo (ah) anthracene 5,1
N-Nitrosodiphenylainine Fluoranthene e
N-Nitrosodi-N-propylamine | Fluorene . ND
Aldrin [ Indeno (1,2,3, cd) pyrene o*e
Alpha UIHC | Naphthalene N D
-Beta BHC , Phenaithrene 0
Delta BIIC Pyrene %
Gamma DIIC , : Bis (2-chloroisopropyl) ether ND
Chlordane ' B Bis (2-chloroethyl) ether
P,P-DDD RN Bis (2-chlorathoxy) ether
P,P-DDE | h-Chlorophenylphenyl ether |
P.'P-Dl')T - 4-Bromophenylphenyl ether
Dieldrin | flexachlorocyclopentadiene .
Endosulfan | . Iexachlorobenzene |
Lfndosul[an 1 | llexachioro 1,3 Butadiene |
Endosulfan Sulfate R texachloroethane
lindrin | 1,2 Dichlorobenzene
Endrin Aldehyde NE 1,3 Dichlorobenzene '
Heptachior . g. v.j\vj 1,4 Dichlorobenzene ]
leptachlor Cpoxide ND 1,2,4 Trichlorobenzene
Toxaphene ND 2-Chloronaphthalene /
,'\ Remarks f..‘ BUN‘O(.'Q) OMPh rapme

N.D. - None Detected g/l -
*— Swnall acrouad o Pege

Vot due & e fueen ol

parts  per . billion }l_{;]iig - parts per  billion

——



Teninessee Department of Heelth & Environment

\ C Burezu of Laboiztciy Services
D \) ? \- Environmental Laboratories {(tabNo. '
, 7 SAMPLE IDENTIFICATION TAG
. 1. Source of Sample and COMPLETE Sample ldentification _D. M. S feua_q»i Co  E 36T S4 ne‘i‘
K ] (Ll-\q-He:uooxlaL/ T\LL; Lom]{)ns‘.?( "Dll ramln'-e jhﬁ‘a‘m } 12" gafh e

3

'___hgi_n%_an_m_LLtn;_C_aa'_n_»efr Ca.

2 County __ Hauci ' o ' Nearest Town or City
3! Type of Sample _7La__b_1ail Ceo .'LP srte )

4. Date Collected 1o /11/ g5 _ Time Collected ___1430__EST __, f ./
" 5. Name of Sampler (Please Print) __Walker~ Yowell Tonet Eldeides
6. Names of Others Present at Time Sample Collected __Ge, €. Cavuthers ; D dud Halt 5

\ ! vy !

7. Field No. 3d ~___ Approx. Vol. of Sample { pint
8. Number of other samples collected at same time at this point__ >
9. Describe field collection procedure and special handling or preservation of this sample “/shov

T ‘3‘. dg'P“'l\; ‘lo:t Frous hc‘l’fnm. a; holo__
\ N - . .

aud eroaunted material

w [ 8
—in cottoge eherse coutaiwer aund b(ac.ce( i est
10. Describe how sample conveyed or transported to Iaboratory _io_n_,__a.__s_ugp_:_d__._n_;u_mql,___
 drans POrfgd Laa anf: we hie (e ta nhgxgiez Ai}iuLL(t Tu_ .
11. Sample sealed by TEE Date sample sealed 10/11 ,/?5

12. Requested Analyses Total Metals — Teotol

av-jo.u-l LW 4

PH-2493
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13 Custody of Samp

(a) Cotlected by )

) delivered to {date)

o (b) Received by (date)

. delivered to (date)

B (c) Received by _ (date)

S -7 delivered to (date)

o (d) Received by (date)

iR delivered to (date)

' "7 (e) Received in laboratory by @NY

T AN from : Wh (date)

- © () Logged in by QPX (date) (0= _]R-%5  (time) (500

14. Field Analyses and Results at Sampling Point Described in Item 1:

Analysis Result Date Time Analyst

- A 15. Remarks
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r~' . of Laboratory Services Tennessee Department of Health and Environment

f 'URCE 0 M. SHerwacd Ch\hna)ga T)\J Mile NOV 29 1985
; ENTIFICATION Sfmﬁd;@ water 50;%(& packuc ok across sireed Erom 0., Skpord ‘g)cn“}’

. WEH —
: 2]ld Number ﬂ Collected By JEE Frimary Statlon Number __ Date Collected l())ﬂ ,]RD

‘ ne Collected \300 Sample Depth (ft) Laboratory No. SCG’J}L

', Temperature °C 2 | 340-C.0.D. mg/L (High Level 12
i1y -D.0. mg/L 3 [ 335-C.0.D. mg/L (Low Level) 13
¢ 0-3-day B.O.D. 209C mg/L & [ 70508 Acidity Total - Hot mg/L T
i+ 3-pH, Lab. 5 | 412-Alkalinity (Net) mg/L 15
i 0-pH, Field § | 38260-MBAS mg/L I
j1 ZApp. Color Pt - Co units 7 |_95-Conductivity Micromho 25 6C [7
w -True Color Pt - Co units 3 1105-Aluminum as Al ug/L B 18
i —Turbidity NTU 9 | 1007-Barium as Ba ug/L 535 19
32.5 0-Total Alk. as CaCO1 mg/L 10 | 1032-Chromium-Hex. as Cr. ug/L _ 20
3 5-Phth. Alk. As CaCO3 mg/L 11 1033-Chromium=Tri. as Cr. ug/L B 21
3, 7-Acidity as CaCO3 mg/L [Z | 1034-Chromium-total as Cr.ug/L &1 ([ “z
3 0-Total Hardness as CaCO3 [3 ] 1037-Cobalt as Co ug/L 25
{1 0=Calcjum as CaCO3 mg/L 14 | 1147-Selenium-total as Se ug/L  —T <) 2t
3 7-Magnesium as Mg mg/L 15 | 1145-Selenium (Diss.) as Se ug/L 2:
'3'3;9-Sodium as Na mg/L 16 1077-Silver as Ag ug/L e | <| 2€
3 7-Potassium as K mg/L ' ¢I'17 | 32730-Phenols ug/L 27
i 0-Total Residue mg/L 18 | 1022-Boron-Total as B ug/L 2:
3} 0-Sus. Residue mg/L 19 | "615-Nijtrite Nitrogen as N mg/L 2
511300-Diss, Residue mg/L 20 | 620-Nitrate Nitrogen as N mg/L 30
44 501-Coliform No./100 ml 21 | 405-Free CO2 mg/L ]
3: 616-Fecal Coliform No. 100 ml. 22 | 505-Total Vol. Residue mg/L L
’j‘ 679-Fecal Strep. No. 100 ml 23 | 535-Vol. Sus. Residue mg/L _
14 g -Total Kjl. Nitrogen as N mg/L 24 545-Settleable Residue mL/L {
i 10-NO3 & NO9 as N mg/L 25 666-Diss. Phosphate as P mg/L :
21197 -Antimony as Sb ug/L 26 | _745-Sulfide, total as S mg/L i
31 145-1ron as Fe ug/L 27 | 746-Sulfide, Dissolved as S mg/L :
i;155-Manganese as Mn ug/L 28 | 369-Clp, Demand, 30 min. mg/L \
§1:0-Chloride as Cl mg/L _ 29 | 50064-Cl, Free Res. mg/L ~
13 i0-Fluoride as F mg/L 30 | 50060-Clp, Combined Res. mg/L Li
:»3-Total Phosphate as P mg/L 1 690-total Carbon mg/L ]
i +5-Sulfate as SOy mg/L 2 | 550-0Oil and Grease mg/L [
}:10-Total Organic Carbon mg/L 3 | 720-Cyanide as CN mg/L I
43167 -Nickel as Ni ug/L 4 | 32240-Tannin and Lignin mg/L [
_"‘3"1900-Mercury-Total as Hg ug/L 5 | 610-Ammonia Nitrogen as N mga/L l
y:131-Lead as Pb ug/L ", 20 6 | 605-Organic Nitrogen as N mg/L !
13 )42-Copper as Cu ug/L e Q095 7 | 58-Flow Rate CFM 1
i 1)02-Arsenic as As ug/L . j 3 | 6l-Flow Rate CFS, Instaneous }
i3 )27-Cadmium as Cdug/L. 1 2~ 25 9 | 60-Flow Rate CFS, Mean Daily ]
11 192-Zinc as Zn ug/L — 90 )
13 5% Silica as Si02 mg/L 1
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Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories (Lab No.
SAMPLE IDENTIFICATION TAG

. Source of Sample and COMPLETE Sample ldent:frcahor&éﬁxl&@_cmﬁmﬁ.a@zﬁ____”i
: "fmndma tater (0 Swempu Jee _sou%{;i£ packing \ot cmss Stieed o 0.

}

| Skwad—plaot

mma(.im

)

10.

1.
12.

w

. County PWIYMJ‘\Z’Y\ Nearest Town or City _C_bg_ﬁd_nmﬁg______—_
. Type of Sample _{Jates” _
. Date Collected 1D l ) las Time Collected 1200 EST

. Name of Sampler (Please Print) Wolker B Powell Mot £ E\dhd@c
. Names of Others Present at Time Sample Collected ﬁm&ﬁmm&_rém%ﬁasﬂm ’,L1

. FieldNo. __4 Approx. Vol. of Sample : <
. Number of other samples collected at same time at this point [ [l WF
. Describe field collection prog:dure and special handlipng or preservation of this sample

a { | i <

plashe hatles
pla:

Describe how sample conveyed or transported to laboratory Siate vehele

Sample sealed by AC%QMMWUX?L_‘ Date sample sealed _10 3l !7/85’
Requested Analyses Y4nte\ metals nd_Zsackable slonmectr— ﬁj]

J
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13. Custody of Samp
(a) Collected by
delivered to

(d
(b) Received by —————————__ (date)
delivered to ___ - - (cate)
() Received by — (date)
delivered to __ —_— {date) )
(d) Received by ———————__ (date) T (time) i
delivered to __ - (date) — (i
{e) Received in laboratory by — (date) ————_ (time)
from _____ I S S {(date) i
(f) Logged in by {(date) —_— (time)

14. Field Analyses and Results at Sampling Point Described in Item 1:

Analysis Resulit Date Time Analyst
O — 2 —
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JPETAD 42,2533
JPETABRB 49,187,33
JPETAB 60,125,137

jpr-rhit 1.D50:250 mgrkg
scu-rbt LDLo® 500 mg/kg
ivn-rbt LDLo 400 mg/kg

THR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skin reactions may occur
from contact. Has been implicated in development of
aplastic anemia. A truly habit forming drug. An exper
TER in mus. MUT data.

Fire Hazard: Slight, when heated.

Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

BARBITURATES
SYNS:
DERIVATIVES OF BARBITURIC BARBITONE
ACID; LE. BARBITAL SODIUM
BARBITAL

THR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skn reactions may occur from
contact. Has been implicated in development of aplastic
anemia. A truly habit forming drug.

Fire Hazard: Slight, when heated.

BARBITURIC ACID
mf: C;HO3N,;, mw: 1281

Crystals or white to yellow-white powder. mp: 245°; bp:
260° (decomp).

THR: MOD irr to skin, eyes and mu mem. An allergen.
Has no hypnotic properties.
Fire Hazard: Slight.

BARBITURIC ACID, 5,5-DIETHYL MIXED WITH
4+(DIMETHYLAMINO)ANTIPYRINE

CAS RN: 69401338 NIOSH #£: CD 2630000

SYN: pyramitaL

TOXICITY DATA: 3 CODEN:
scu-mus TDLo: 600 mg/kg (9-11D TIADAB 16,118,77
preg)

THR: An exper TER.
Disaster Hazard: When heated to decomp it emits tox
fumes of NO,.

BARIUM

CAS RN: 7440393
af: Ba; at wt: 137.36

Silver.white, slightly lustrous, somewhat malleable metal.
Mp: 725°, bp: 1640°, d: 3.5 @ 20°, vap. press: 10 mm
€ 10490,

1
TOXICITY DATA: CODEN:
LV: Air: 500 ug/m3 DTLVS* 4,35,80. Reported in EPA
T}ISCA Inventory, 1980.
E R: No data. See also barium compounds.
‘¢ Hazard: Dangerous and explosive in form of dust
When exposed to heat or flame or by chemical reaction.

NIOSH #: CA 8370000

BARIUM AZIDE (WET) 345

Incomp: Acids, CCl,, C.CliF,, CoH,FCl,, C.Cl,, C:HCl,
and water. 1,1,2-trichloro trifluoro ethane, fluorotri-
chloroethane, fluorotrichloromethane, trichloroethyl-
ene can detonate in contact with Ba.

For further information see Vol. 1, No. 7 and Vol. 3,
No. 4 of DPIM Report.

BARIUM ACETATE

CAS RN: 543806
mf: C(HgO,*Ba; mw: 25544

NIOSH #£: AF 4550000

White cryst. Water sol.
SYNS:

ACETIC ACID, BARIUM SALT
BARIUM DIACETATE

TOXICITY DATA: 3-2
orl-rat LD50:921 mg/kg
ivn-mus LD50: 11 mg/kg
scu-rbt LDL0:96 mgrkg
iva-rbt LDLo: 12 mg/kg

OCTAN BARNATY (CZECH)

CODEN:
MarJV# 29MAR77
TXAPAS 22,150,72
EQSSDX 1,1,75

. EQSSDX 1,1,75

OSHA Standard: Air: TWA 500 ppm (SCP-X) FEREAC
39,23540,74. Reported in EPA TSCA Inventory, 1980.

THR: HIGH ivn, scu. MOD orl.

Disaster Hazard: When heated to decomp it emits acrid
smoke.

BARIUM ACETYLIDE
mf: C,Ba; mw: 161.35

Incomp: Halogens, selenium.

BARIUM AZIDE

CAS RN: 18810587
mf: BaNg; mw: 221.40

Monoclinic prisms. mp: —N; @ about 120°, bp: explodes,
d: 2.936.

TOXICITY DATA: 3 CODEN:

Aquatic Toxicity Rating: TLm96:100-10 ppm WQCHM*
2,-,74. Reported in EPA TSCA Inventory, 1980.

THR: See barium compounds (sol) and azides.

Explosion Hazard: Mod when shocked or exposed to heat.
Around 275°, spont flammable in air. Very unstable.

Disaster Hazard: Dangerous; shock and heat will explode
1t.

NIOSH #: CQ 8500000

BARIUM AZIDE (WET)
CAS RN: 18810587 NIOSH #: CQ 8510000

Compound contains 50% or more water (FEREAC
41,15972,76)

TOXICITY DATA: 3 CODEN:

DOT: Flammable Solid, Label: Flammable Solid FER-
EAC 41,57018,76. Reported in EPA TSCA Inventory,
1980.

THR: HIGH tox. See also barium compounds and azides.

Disaster Hazard: Possibly explosive.



804 COLTSFOOT

TOXICITY DATA: 3 CODEN:

DOT: Flammable Liquid, Label: Flammable Liquid
FEREAC 41,57018,76. Reported in EPA TSCA Inven-
tory, 1980.

Fire Hazard: Very dangerous, when exposed to heat or

flame.
To Fight Fire: Alcohol foam.
Disaster Hazard: When heated to decomp it emits tox

fumes of NO;.

COLTSFOOT
NIOSH #: GJ 9880000

It is herb of the tribe Senecione and from family Composi-
tae (GANNA2 67,125,76)

SYNS:

KAN-TO-KA (JAPANESE) TUSSILAGO FARFARA L

TOXICITY DATA.: 3 CODEN:

orl-rat TDLo:4800 gm/kg/77W- GANNAZ2 67,125,76
C:CARC

THR: An exper CARC to rats via orl.

COMPOUND 69/183

CAS RN: 27114110 NIOSH #: UJQ 4810000
mf: CyHasFN,O-2CIH; mw: 425.41

SYN: 3-(GAMMA-(P-FLUGROBENZOYL)PROPYL)-2,3,4,4a,5,6-HEXAHY-
DRO-1(H)-PYRAZINO({,2A)QUINOLINE HCl

TOXICITY DATA: 3-2 CODEN:

orl-rat LD50:800 mg/kg DRFUD4 4,185,79
ipr-rat LD50:161 mg/kg ARZNAD 28,1641,78
orl-mus LD50:1 gm/kg DRFUD4 4,185,79
ipr-mus LD50:300 mg/kg JMCMAR 13,516,70
ivn-mus LD50:95 mg/kg ARZNAD 28,1641,78

THR: HIGH ipr, ivn, orl.
Disaster Hazard: When heated to decomp it emits very
tox fumes of F~, NO,; and HCl.

CONIUM MACULATUM
NIOSH #: GL 1223600

Colorless, oily liquid with mousy odor; bp: 166.5°, fp:
—2.5°, d: 0.844-0.848 @ 20°/4°. Lupine Plant whose
toxic agent is Coniine, fed as green or dried plant
(CTOXAO 12,49,78)

TOXICITY DATA: 3 CODEN:
orl-ctl TDLo:29 gm/kg/(45-75D) CTOXAO 12,49,78
preg): TER

THR: Tox principle of poison hemlock. Ingestion causes
weakness, drowsiness, nausea, vomiting, labored respi-
ration, paralysis, asphyx{a, death from paralysis of the
nervous system. In small doses it is a sedative. Poison-
ing is treated by evacuating the stomach and adminis-

tering tannic acid.
Fire Hazard: Slight, when heated.

COPPER

CAS RN: 7440508
Af: Cu; Aw: 63.54

A metal with a distinct reddish color. mp: 1083°, bp-
2324°, d: 8.92, vap. press: | mm @ 1628°.

NIOSH #: GL 53250,

SYNS:

BRONZE POWDER COPPER BRONZE
c.1. 77400 GOLD BRONZE
TOXICITY DATA.: 3 CODEN:

GISAAA 45(3),8,80
GISAAA 45(3),8,80
GISAAA 42(8),30,77
AIHAAP 41,836,80
PHRPAG6 73,910,58

orl-rat TDLo:152 mg/kg (22W pre)

orl-rat TDLo:1520 ug/kg (22W pre)

orl-rat TDLo®1210 ug/kg (35W pre)

ipl-rat TDLo: 100 mg/kg TFX:ETA

orl-hmn TDLo:120 ug/kg:GIT

TLV: Air: 0.2 mg/m3 (fume) DTLVS* 4,104,80; air: |
mg/m3 (dust mist) DTLVS* 4,104,80. Toxicology Re-
view: TRBMAYV 33(1),85,75; QURBAW 7(1),7574
JAVMA4  164(3),277,74; I1IMDAI 10(4),416,74
KOTTAM 11(11),1300,75; FOREAE 7,31342;
MIBUBI 9(4),321,75; BEXTAR 12,102,69; 85DHAX
Cu,41,74; AMTODM 3,209,77. “NIOSH Manual of
Analytical Methods” VOL 5 1734t. Reported in EPA
TSCA Inventory, 1980.

THR: HIGH hmn via orl. See copper compounds.

Fire and Explosion Hazard: Reacts violently with C,H,,
NH,NO,, bromates, chlorates, iodates, Clz, CIF;, (Cl;
+ OF,), ethylene oxide, F,, H;O,, hydrazine mononi-

" trate, hydrazoic acid, H:S, Pb(Nj)., K0, NaN;
Nazoz.

Incomp: 1-bromo-2-propyne.

For further information see Vol. 1, No. 5 of DPIM Re-
port.

COPPER ACETATE

CAS RN: 142712
mf: C4H604'CU; mw: 18164

Greenish blue powd or small crystals.

SYNS:

ACETIC ACID, CUPRIC SALT
COPPER(2+) ACETATE
COPPER(!1) ACETATE
COPPER DIACETATE
COPPER(2+) DIACETATE
CRYSTALLIZED VERDIGRIS

TOXICITY DATA: 2 CODEN:
scu-rat TDLo:40 mg/kg (7-10D preg) CRSBAW 166,1237,72
orl-rat LD50:595 mp/kg MarlV 3 29MARTT

Reported in EPA TSCA Inventory, 1980,

THR: MOD orl.

Disaster Hazard: When heated to decomp it emits acrid
smoke and irr fumes.

NIOSH 3: AG 3480000

CRYSTALS OF VENUS
CUPRIC ACETATE

CUPRIC DIACETATE
NEUTRAL VERDIGRIS
OCTAN MEDNATY (CZECH)

COPPER(I) ACETYLIDE
mf: CoCu; mw: 87.56

Sensitive to impact, friction and heat.

{ca

T¢C
orl
or!
orl
orl

I



1688 LAURYLPYRIDINIUM LAURYLXANTHATE

SYNS:

|-DODECANETHIOL
M-DODECYL MERCAPTAN
1-DODECYL MERCAPTAN

TOXICITY DATA: CODEN:
cyt-rat-ihl 5020 ug/m3/16W BZARAZ 27,102,74

Reported in EPA TSCA Inventory, 1980.

THR: See mercaptans. MUT data.

Fire Hazard: Low.

To Fight Fire: Alcohol foam.

Disaster Hazard: When heated to decomp it emits tox
fumes of SO;.

M-LAURYL MERCAPTAN
|-MERCAPTODODECANE
NCI1-c60935

LAURYLPYRIDINIUM LAURYLXANTHATE

CAS RN: 14917965 NIOSH #£: UU 5775000
mf: C\']HgQN'CmstOSQ; mw: 509.98

TOXICITY DATA: 2 CODEN:

skn-rbt 500 mg/24H MOD 28ZPAK -,174,72
eye-rbt 20 mg/24H SEV 28ZPAK -,174,72
orl-rat LD50:802 mg/kg 28ZPAK -,174,72

THR: MOD orl. A skn, eye irr.
Disaster Hazard: When heated to decomp it emits very
tox fumes of NO; and SO;.

LAURYL SULFATE, SODIUM SALT, CONDENSED
WITH 3 MOLES OF ETHYLENE OXIDE

NIOSH #t: OF 5725000
SYNS:

SODIUM SALT OF SULFATED
BROAD-CUT COCONUT
ETHOXY(3EO) ALCOHOL

TOXICITY DATA: 2
skn-rbt 10 mg MLD

skn-rbt 230 mg/5W open MLD
skn-gpg 115 mg/5W open MLD

THR: A skn irr.
Disaster Hazard: When heated to decomp it emits tox
fumes of SO;.

SODIUM SALT OF SULFATED
ETHOXYLATE OF BROAD-CUT
LAURYL ALCOHOL

CODEN:

JSCCAS 22,411,71
JSCCAS 22,411,711
JSCCAS 22,411,71

LAVANDIN OIL
CAS RN: 8022159 NIOSH #: OF 6097500

Main constituent is Linalool; found in plant Lavanoula
Hybrida Reverchon; prepared by steam distillation of the
flowering stalks of the plant.

SYN: o1 0F LAVANDIN

TOXICITY DATA: 2 CODEN:
skn-rbt 00 mg/24H MLD FCTXAV 14,443,76

Reported in EPA TSCA Inventory, 1980.
THR: A skn irr.
Disaster Hazard: When heated to decomp it emits acrid

smoke and fumes. )

LAVATAR
NIOSH #: OF 6097840

Coal tar distillates in a shampoo base.

L

R

a o :
Bofiani i

TOXICITY DATA: CODEN.
mma-sat 25 ug/plate TOLEDS 332y “m‘
THR: MUT data. w0
Disaster Hazard: When heated to decomp i em F’?’b
smoke and fumes. " wgrg :‘:ﬂ)
LAVENDER ABSOLUTE T
NIOSH #. of .g“'
Found in the flowers of Lavandula Officinulis chy,, "’E
main constituent is Linalyl Acetate; prepared from R ”)‘1[
holic extract of a residue, which is extracted from M" e "‘N'
material using an organic solvent; a dark green boca & w;

TOXICITY DATA.: 1

i

CODEN:

skn-rbt 500 mg/24H MLD FCTXAV 14,441 74 ,aw
orl-rat LD50:4250 mg/kg FCTXAV 13(5).44) % el
THR: LOW orl; A skn irr. Cowdinc;
Disaster Hazard: When heated to decomp it emuy wrg 25,80
smoke and fumes. - A

i Ruavic:

e e
¥l

LAVENDER OIL
CAS RN: 8000280 NIOSH #: OF 6llog

Main constituent is linalyl acetate. Found in the jims )
Lavandulaofficinalif choix (Fam. Labiate). Preparcd ty
steam distillation of the flowering stalks of the plaat

SYNS:
LAVENDEL OEL (GERMAN) OIL OF LAVENDER
TOXICITY DATA: 1 CODEN:

skn-rbt 500 mg/24H MLD
orl-rat LD50:9040 mg/kg

Reported in EPA TSCA Inventory, 1980.

THR: LOW orl. A skn irr.

Disaster Hazard: When heated to decomp it emits and
smoke and fumes.

FCTXAV 1444178
PHARAT 1443599

LD-813
CAS RN: 64083052 NIOSH #: OF 67300

Commercial mixture of aromatic amines containing &*
prox. 40% MOCA

TOXICITY DATA: 3
orl-rat TDLo:37 gm/kg/2Y-C:CARC

THR: An exper CARC. See also aromatic amines
Disaster Hazard: When heated to decomp it emits w
fumes of NO;.

CODEN:
TXAPAY 31,159.78

LEAD

CAS RN: 7439921
mf: Pb; mw: 207.19

NIOSH #: OF 782500

o 4113
Bluish-gray, soft metal. mp: 327.43°, bp: 17400, d: 1
@ 20°/4°. vap. press: | mm @ 973°.

SYNS:
c.1. 77575
LEAD FLAKE

LEAD S2
OLOW (POLISH)
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TOXICITY DATA: 3

orl-rat TDLo:790 mg/kg (MGN)

orl-rat TDLo: 1140 mg/kg (14D pre-
21D post)

orl-mus TDLo: 1120 mg/kg (MGN)

orl-mus TDLo: 6300 mg/kg (1-21D

preg)

orl-mus TDLo: 12600 mg/kg (1-21D
preg)

orl-mus TDLo:4800 mg/kg (1-16D
preg)

ivn-ham TDLo' 50 mg/kg/(8D
preg) TER

orl-dom TDLo:662 mg/kg (1-21W
preg)

jivn-ham TDLo: 50 mg/kg/(8D
preg): TER

orl-wmn TDLo:450 mg/kg/6Y : CNS
ipr-rat LDLo*1000 mg/kg
orl-pgn LDLo: 160 mg/kg

Carcinogenic Determination:
325,80.

CODEN:
AEHLAU 23,102,71
PHMCAA 20.201,78

AEHLAU 23,102,71
EXPEAM 31,1312,75

EXPEAM 131,1312,75
BECTAS 18,271,77
EXPEAM 25,56,69
TXAPAY 25,466,73
EXPEAM 25,56,69
JAMAAP 237,2627,77
EQSSDX 1,1,75
HBAMAK 4,1289,35
Indefinite IARC**

23,

TLV: AIR: 0.15 mg/m3 DTLVS* 4,243,80; Toxicology
Review: TRBMAV 33(1),85,75; PGMIJAO
51(601),783,75; JDSCAE 58(12),1767,75; IRXPAT
12,1,73; CTPHBG 55,147,71; CTOXAO 6(3),377,73;
QURBAW 7(1),75,74; RREVAH 54,55,75, JAVMAA4

164(3),277,74; AEMBAP  40,239,73; CTOXAO
5(2),151,72; FOREAE  7,313,42; KOTTAM
11(11),1300,75; GEIGAI 20(3),291,73; STEVAS

2(4),341,74; CLCHAU 19,361,73; AIMEAZ 38,409,65;
8SDHAX PB,254,72; PDTNBH 6,204,77;, AMTODM
3,209,77. OSHA Standard: Air: TWA 200 ug/m3
(SCP-O) FEREAC 39,23540,74. Occupational Expo-
sure to Inorganic Lead recm std: Airr TWA 0.10
mg(Pb)/m3 NTIS**. “NIOSH Manual of Analyt-
ical Methods™ VOL 1 102,191,195,200,208,214,262,
VOL 3 S341. Reported in EPA TSCA Inventory,
1980.

THR: See lead compounds. A hmn CNS. HIGH orl;
MOD irr. A common air contaminant, It is a == CAR
of the lungs and kidney and an exper TER.

Fire Hazard: Mod, in the form of dust when exposed
to heat or flame. See also powdered metals.

Explosion Hazard: Mod, in the form of dust when exposed
to heat or flame.

Incomp: NH,NOQ,, ClIF,, HyO», NaN,;, Na,C,, Zr. diso-
dium acetylide; oxidants.

Disaster Hazard: Dangerous; when heated, emits highly
t(l)x fumes; can react vigorously with oxidizing materi-
als.

For further information see Vol. 1, No. | of DPIM Re-
port.

LEAD ACETATE

CAS RN: 301042 1

NIOSH #: Al 5250000
mf: C,HeO,-Pb; mw: 325.29

Tr_‘h)’drate, colorless crystals or white granules or powder.
lightly acetic odor; slowly effloresces; d: 2.55; mp: 75°
]"?" rapidly heated. Decomp above 200°; very sol in
Bycer], Keep well closed.

LEAD ACETATE, BASIC 1689

SYNS:

ACETIC ACID LEAD (2+) SALT
ACETATE DE PLOMB (FRENCH)
BLEIACETAT (GERMAN)

LEAD (2+) ACETATE

LEAD(11) ACETATE

LEAD DIACETATE

TOXICITY DATA: K

dns-rat-ipr 50 ug/kg

spm-mus-par 1 gm/kg

orl-rat TDLo:7854 mg/kg (6-16D
preg)

orl-rat TDLo: 1800 mg/kg (1-22D
preg/14D post)

orl-rat TDLo: 113 gm/kg (70D pre-
21D post)

orl-mus TDLo:3150 mg/kg (1-21D
preg)

orl-mus TDL0:4800 mg/kg (1-8D
preg)

orl-mus TDLo:9 gm/kg (7-21D preg)

ipr-mus TDLo:35 mg/kg (8D preg)

ivn-ham TDLo:50 mg/kg/(8D
preg): TER

ivn-ham TDLo:50 mg/kg (8D preg)

ipr-pgn LDLo:150 mg/kg

LEAD DIBASIC ACETATE
NORMAL 1LEAD ACETATE
PLUMBOUS ACETATE
SALT OF SATURN

SUGAR OF LEAD

CODEN:

PSEBAA 143,446,73
ARTODN 46,159,80
FCTXAV 13,629,75
TOLEDS 7,373,80
PBBHAU 8,347,78
CRSBAW 170,1319,76
CRSBAW 172,1037,78
CRSBAW 170,1319,76
BIMDB3 30,223,79
EXMPAG 7,208,67

EXPEAM 25,56,69
ARTODN 46,265,80

TXCYAC 10,67,78
JTEHD®6 2,619,77

MUREAYVY 45.71,17
BIMDB3 30,223,79

cyt-hmnilym ! mmol/L/24H
cyt-mus-orl 16800 mg/kg/4W
cyt-mky-orl 5760 mg/kg/64W
ipr-mus TDLo:15 mg/kg/(8D

preg): TER

ivn-ham TDLo:50 mg/kg/(8D EXMPAG 7,208,67
preg): TER

orl-rat TDL0:250 gm/kg/47W- BICAAIT 16,283,62
CETA

JPETAB 38,161,30
COREAF 256,1043,63
IIBAMAK 4,1289,35
HBAMAK 4.1289,35
EQSSDX 1,1,75
HBAMAK 4,1289,35
HBAMAK 4,1289,35
EQSSDX 1,1,75
HBAMAK 4,1289,35

ipr-rat LDLo:204 mg/kg
ipr-mus LD50:120 mg/kg
orl-dog LDLo:300 mg/kg
scu-dog LDLo:80 mg/kg
ivn-dog LDLo:300 mg/kg
scu-cat LDLo: 100 mg/kg
scu-rbt LDLo:300 mg/kg
iva-rbt LDLo:50 mg/kg
scu-frg LDLo: 1600 mg/kg

Carcinogenic Determination: Animal Positive JARC**
23,325,80; Human Suspected IARC** 23,325,80. Toxi-
cology Review: ADTEAS 5,51,72; ENVRAL 13,36,77;
85DHAX Pb,256,72. OSHA Standard: Air: TWA 200
ug(Pb)/m3 (SCP-O) FEREAC 29,23540,74. Occupa-
tional Exposure to Inorganic Lead recm std: Air: TWA
0.10 mg(Pb)/m3 NTIS**. Reported in EPA TSCA In-
ventory, 1980.

THR: MUT data. An exper + CARC, TER, ETA. A
susp hmn CARC; HIGH ipr, orl, scu, ivn. See also
lead compounds. A poison. An insecticide.

Disaster Hazard: When heated to decomp it emits tox
fumes of Pb.

Incomp: KBrOj; acids, sol sulfates, citrates, tartrates,
chlorides, carbonates, alkalies, tannin phosphates, re-
sorcinol, salicylic acid, phenol, chloral hydrate, sulfites,
vegetable infusions, tinctures.

For further information see Vol. 1, No. 4 of DPIM Report.

LEAD ACETATE, BASIC

CAS RN: 1335326
mf: C4H1003pb3;

NIOSH #: OF 8750000
mw: 807.71



v

1990 NIAX POLYOL L-66

* Mixture of 95% dimethylaminopropinonitrile and 5%

bis-dimethylaminoethyl ether (DCTODJ 2,223,79)

TOXICITY DATA: 2 CODEN:

ipr-rat LDLo:2000 mg/kg JEPTDQ 4(2-3),555,80
orl-rat LD50:2460 mg/kg DCTODJ 2,223,79
skn-rbt LD50:445 mg/kg DCTODJ 2,223,79

THR: MOD orl, skn. See also ethers.
Disaster Hazard: When heated to decomp it emits tox

fumes of NO;.

NIAX POLYOL L-56
NIOSH #: QR 4325000

CODEN:
UCDS** 7/11/67

TOXICITY DATA: 2
skn-rbt 500 mg open MLD

THR: MLD skn irr.

NIAX POLYOL LG-168
NIOSH #: QR 4375000

CODEN:
UCDS** 1/7/71
UCDS** 1/7/71

TOXICITY DATA: 2
skn-rbt 500 mg open MLD
orl-rat LD50:2830 mg/kg

THR: MOD orl. MLD skn irr.

NIAX POLYOL LHT-42
NIOSH #: QR 4400000

CODEN:
UCDS** 4/29/69
UCDS** 4/29/69

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD50:20 gm/kg

THR: LOW orl. MLD skn irr.

NIAX RO 350
CAS RN: 55840169

SYN: wiax poLvor ro-350

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD50:30 gm/kg

THR: LOW orl. MLD skn irr.

NIOSH #: QR 4420000

CODEN:
UCDS** 4/1/65
UCDS** 4/1/65

NIAX TRIOL 700
NIOSH #: QR 4450000

CODEN:
UCDS** 6/15/71
UCDS** 6/15/71

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD50: 5660 mg/kg

THR: LOW orl. MLD skn irr.

NIAX TRIOL 3000
NIOSH #: QR 4575000

CODEN:
UCDS** 6/15/71

TOXICITY DATA: 2
skn-rbt 500 mg open MLD

'\{ THR: MLD skn irr.

NIAX TRIOL 6000
NIOSH #: QR 4600000

CODEN:
UCDS** 6/15/7)
UCDS** 6/15/7]

TOXICITY DATA.: 1
skn-rbt 500 mg open MLD
orl-rat LD50:57 gm/kg

THR: LOW orl. MLD skn irr.

NIAZOL

CAS RN: 550992 NIOSH #: NJ 4375000
mf: CI4H“N2'CIH; mw: 246.76

SYNS:
2-(1-NAPHTHYLMETHYL)IMID-
AZOLINE HYDROCHLORIDE

TOXICITY DATA: 3-2
ipr-rat LD50:50 mg/kg

scu-rat LD50:325 mg/kg

scu-mus LD50:170 mg/kg

scu-rbt LD50:950 mg/kg

iva-rbt LD50:800 ug/kg

ims-rbt LD5S0:950 ug/kg :

THR: HIGH ipr, scu, ivn, ims. MOD scu.
Disaster Hazard: When heated to decomp it emits very
tox fumes of NO, and HCI.

2-(1-NAPHTHYLMETHYL)-2- |y
IDAZOLINE HYDROCHLORIDE

CODEN:

JPETAR 86,284,46
JPETAD 85,284,46
JPETAB 86,280,46
JPETAB 86,284,46
JPETAD 86,284,46
JPETAB 86,284,46

NICKEL

CAS RN: 7440020
af: Ni; aw: 58.71

A silvery-white, hard, malleable and ductile metal. d:
8.90 @ 25°, vap. press: | mm @ 1810°. Crystallizes as
metallic cubes; mp: 1455°; bp: 2730°; Stable in air @
room temp.

SYNS:

c.1. 77175

NICKEL CATALYST, WET (DOT)
NICHEL (ITALIAN)

NICKEL SPONGE

TOXICITY DATA: 3
otr-ham:emb $ umol/L

orl-rat TDLo®158 mg/kg (MGN)
scu-rat TDLo:3000 mg/kg/6W-

NIOSH #: QR 5950000

PULVERIZED NICKEL
RANEY Al1.0Y
RANEY NICKII

CODEN:
TOXIDY 1,132,81
AEHLAU 23,102,71
JNCIAM 16,55,55

[:ETA

ims-rat TDLo: 1000 mg/kg/1 TW- PAACA3 9,28,68
I:CAR

ipl-rat TDLo: 1250 mg/kg/17W- TRHMAV 10,167,52
I:ETA

AEHLAU 5,44562

INCIAM 16,55,55

NCIUS® PH 43-64-886,
SEPT,70

IJNCIAM 16,5555

AMPLAO 65,600,58

PWPSAS 14,6871

par-rat TDLo:40 mg/kg/52W-1:ETA
imp-rat TDL0:250 mg/kg:CAR
ims-mus TDLo!200 mg/kg:NEO

imp-rbt TDLo:165 mg/kg/2Y-1:NEO

ihl-gpg TCLo: 15 mg/m3/91W-1:ETA

ims-ham TDL0:200 mg/kg/21W-
I:ETA

ims-rat TD:58 mg/kg:ETA

imp-rat TD:23 mg/kg:ETA

ims-rat TD:125 mg/kg/13W-1:NEO

PAACA3} 17,1176
INCIAM 16,55,55
NCIUS® PH 43-64-886,

JUL, 68

ims-mus TD:800 mg/kg/13W-I:NEO  NCIUS* 't 43.64-886,
JUL.,68

ims-rat TD:90 mg/kg/18W-1:ETA NCIUS® PH 43-64-886.
AUG,6Y :
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ZAMIA DEBILIS
NIOSH #: ZG 4600000

Dried, ground-up zamia tubers were used (85CVA2
5,197,70)

TOXICITY DATA: 3 CODEN:
orl-rat TDLo:650 gm/kg/ 85CVA2 5,197,70
TIW-C:ETA

THR: An exper ETA.

ZEARALENONE

CAS RN: 17924924
mf: C13H2205; mw: 318.40

|-form: crystals. mp: 164°-165°. sol in aqu alkali, ether,
benzene, alc; almost insol in water. dl-form: crystals. mp:
187°-189°.

SYNS:

NIOSH #: DM 2550000

6-(10-HYDROXY-6-OXO-TRANS-1- NC1-c50226
UNDECENYL)-BETA-RESOR-
CYCLIC ACID-N-LACTONE

TOXICITY DATA: 3 CODEN:

IRLCDZ 7,204,79
JANCA2 57,1121,74
CNREAB 36,445,76
BECTAG®6 15,678,76
BECTAG 15,678,76

dnr-bcs 2500 mg/L

skn-gpg 50 mg/24H SEV

mrc-bes 100 ug/disc

orl-rat TDLo:10 mg/kg (6-15D preg)

orl-rat TDLo: 100 mg/kg (6-15D preg)

Currently Tested by NTP for Carcinogenesis by Standard
Bioassay Protocol as of December 1980. Reported in
EPA TSCA Inventory, 1980.

THR: SEV skn irr in gpg. An exper TER, MUT data.
Possible CARC.

ZETAR EMULSION

A shampoo containing coal tar derivatives (TOLEDS
3,325,79)

NIOSH #: ZG 7250000
SYN: zer
TOXICITY DATA:

mma-sat 10 ug/plate

THR: MUT data.

CODEN:
TOLEDS 3,325,79

ZINC

CAS RN: 7440-66-6
af: Zn; aw: 65.37

NIOSH #: ZG 8600000

Bluish-white, lustrous metal. mp: 419.8°;, bp: 908°; d:
7.14 @ 25°; vap. press: | mm @ 487°,

SYNS:
BLUE POWDER GRANULAR ZINC
c.1. 77945 ZINC DUST

C.I. PIGMENT BLACK 16 ZINC POWDER

SKIN AND EYE IRRITATION

DATA: 2 CODEN:
skn-hmn 300 ug/3D»liM‘LD 8SDKAS -, 127,77
TOXICITY DATA: CODEN: :

ihl-hmn TCLo 124 mg/M3¥/50M:PUL  AHYGAJ 72,358,10

Toxicology Review: QURBAW 7(1),75,74; ADTEAS
5,51,72; FOREAE 7,313,42; KOTTAM 11(11),1300,7;
AMTODM 3,209,77.

“NIOSH Manual of Analytical Methods™ VOL 5 173#
NIAMAM*. Reported in EPA TSCA Inventory, 1980.
Meets Criteria for Proposed OSHA Medical Records
Rule FEREAC 47,30420,82.

THR: A hmn skn irr and PUL. See also zinc compounds.
Pure zinc powder, dust, fume is relatively non-tox to
humans via irr or ihl. The difficulty arises from oxida-
tion of zinc fumes prior to thal or presence of impurities
such as Cd, Sb, As, Pb.

Fire Hazard: Mod, in the form of dust when exposed
to heat or flame.

Spontaneous Heating: No.

Explosion Hazard: In the form of dust when reacted with
acids.

Incomp: NHNOj;; BaO,; Ba(NOy),; Cd; CS,; chlorates;
Cly, CIF3; CrO;y; (ethyl acetoacetate + tribromoneopen-
tyl alcohol); F,; hydrazine mononitrate; hydroxyla-
mine; Pb(N3)z, (Mg + Ba(N03)2 -+ B302); MnClz;
HNO;; performic acid; KCIO;; KNO;; K02 Se;
NaClOa; Nazog; S; TC; Hzo, (NH‘)zs; ASzOg; CSQ,
CaCly; NaOH; chlorinated rubber; catalytic metals;
halocarbons; o-nitroanisole; nitrobenzene; non-metals;
oxidants; paint primer base; pentacarbonyliron; transi-
tion metal halides; seleninyl bromide.

To Fight Fire: Special mixtures of dry chemical.

For further information see Vol. 1, No. 7 of DPIM Re-

port.

ZINC ACETATE

CAS RN: 557346
mf: C(,HGO"ZH;

Astringent taste, d: 1.735; mp: 237°. Very sol in water;
somewhat sol in alc. Crystals.

NIOSH #: AK 1500000
mw: 183.47
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Toble P-1. General Characteristics of Persons: 1980 —Con.

Consus Trocts

Famnibos
With own children under 18 years ____._
Number of own children under 18 yeors ____ ... ...

Mervied-couple fumalles _ ... ______.__.___
With own children under 18 yeors __..____
Number of own children under 18 years

CENSUS TRACTS

[For meaning of symbols, see Introduction. For definitions of terms, see appendixes A ond B)

Totals for spiit frocts in Homiton County, Tenn. —Con. Marion County, Tenn Sequatchie County. Tenn

Tract Troct Troct Troct Troct Troct Troct Froct Troct
o400 0114.03 0114.04 (113} 0501 0502 0503 0s0 0602
11 083 &7 147 513 7 952 § 758 Tm [0 2214
497 487 403 453 671 518 498 183
964 558 545 49 685 767 592 549 185
1 015 630 601 494 142 757 599 585 2
1 024 638 L2l H 21 877 124 594 n
870 556 434 482 439 &N 82! 500 183
21%7 1178 1190 912 1233 1 360 1110 1020 349
1 804 893 980 767 1 029 1139 841 802 282
1190 830 1073 751 767 Fa4 848 613 218
834 573 840 531 834 736 776 512 187
429 351 494 320 554 574 674 £44 129
" 205 232 152 295 257 408 72 76
295 185 180 153 290 290 205 193 &4
8 090 5 094 5 990 4 33 5 689 6 383 5 859 4 621 1 592
7 867 4 812 5 700 4106 5 402 5 996 5 558 4 38C 1 497
7107 4 477 537 3 819 5 034 5 548 5158 4 071 1385
954 822 1077 691 1138 ) 182 1 432 968 299
804 697 N9 1 027 V029 1 280 Bs7 257
2.0 Kl 30 30.9 23 28 ne xN7. 285
55N 3 5% 4 000 1932 3 4 420 4 006 3w 1122
384 246 245 194 327 3 242 246 103
458 258 264 198 344 388 310 261 8%

492 314 259 248 352 ‘364 287 285
46! 326 340 243 345 433 335 288 14
471 23 330 247 307 348 300 246 B 96
1 144 618 610 456 636 692 537 509 170
824 489 528 402 507 551 44 395 140
422 567 393 377 462 453 309 114

407 294 438 287 330 395 428 293
2 210 m 183 305 315 392 254 59
105 124 140 91 147 170 281 181 45
132 95 87 85 150 139 98 94 35
4158 270 3173 2 239 2 873 3 245 3102 2 402 807
3 967 2 560 3019 2137 2 726 3 096 2 962 2299 757
3 682 2 391 2 827 2 005 2551 2844 2774 2 148 694
519 4468 590 384 404 674 870 5717 152
434 399 MmN 326 542 9 791 520 129
2.3 30.8 339 320 300 30.7 48 309 288
n oe3 47 T 5 73 7 952 753 7T o3 2214
11 083 6 690 7 695 517 7 952 8 744 7 534 & 259 2214
3 686 225 270 2018 2 601 29 2 748 2 164 127
3183 1 888 2 262 1 670 2 235 2 436 2129 1784 625
503 38 348 384 485 419 380 102
423 319 455 324 359 466 602 343 95
2 809 1 591 1 932 | 4 1971 2 124 1 743 1513 555

4 445 2 726 2 870 2 226 3332 3615 2 978 2 53)
163 17 123 62 65 5) 23
- 118 52 - - 7 133 65 -
- 109 - 16 - 2 44 67 -
3.02 .97 2.78 2.83 31.06 2w 274 289 305
19 ko 312 318 337 3.36 3.22 27 k7]
420 e 472 e 31 1 082 1AL ) 205
620 491 724 470 849 831 961 642 205
369 275 418 319 559 583 677 443 13t
118 92 118 135 187 217 nz 148 38
15 N2 133 186 N 09 165 38
137 1Hé 184 106 b3l 170 202 145 §3
m b4l 120 44 &7 92 78 50 Fad)
3 9 2 1 2 [ 4 4 1
- 30 2 - - - 1é 54 -
- 45 - 2 - - 5 22 -
318 1 888 2 32 1470 223 2 4% 21 1784 425
1 745 1023 1 042 844 | 249 1 3% 1 020 976 333
3147 | 824 1 848 1 445 2 318 2 488 1850 1813 644
2 150 1732 140 T 2124 V743 1513 355
| 549 841 .14 72 1 124 1214 849 851 299
2814 | 539 1 567 V 252 2105 22 b o549 1 584 585
9% 4 74 m 19 247 315 05 35
188 158 150 114 100 110 143 99 28
290 256 249 184 m 206 263 186 52
4 2 454 1884 2138 2Mm 1192 283 1284 04
901 541 644 480 654 723 499 503 150
2 894 1 457 1 980 1 455 2 09 2 196 1 B2 1570 S64
27 20 24 113 28 30 4 9 10
53 72 55 46 65 6) 89 57 21
189 |44 8 138 142 182 180 135 57
4237 27 320 2 294 3 3167 2475 "
693 530 M 430 538 488 362 128
2877 1 635 1 987 | 447 2034 2188 I 826 1576 572
k] 3 n b 7 55 30 4
289 33 314 269 335 409 564 370 &7
335 262 310 207 126 204 234 137 62

CHATTANOOGA, TENN.-GA., SMSA P—11



- P
Toble P-1. General Characteristics of Persons: 1980—Con.
[For meoning of symbols, see introduction. For definitions of terms, see oppendixes A ond B}
Remoinder of Homiton | P 0
 Ten, —Con Totols for spkt frocts in Homilton County, T
us T Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troci Troct Troct
0120 0120 0018 0033 0104.00 010402 0104 03 0105.01 0105 02 0107 0109 M3 0113 02
AGE
Totod porsoms __ .o an 188 519 4188 b 629 12 026 7 an 14 807 71863 1 026 2 675 5 192 12 098 (3¢ <]
Under 5 yeors 89 18 29% 473 1073 498 1057 477 174 146 382 963 9
510 9 yeors - e 3 296 456 1273 524 119 544 182 145 35 10N 558
10 to 14 yeors . 150 . 39 259 459 1157 583 1372 608 160 K} 334 1 049 532
15 to 19 yeors . 138 45 326 5N 994 684 1 401 622 197 160 520 1 002 557
20 to 24 yeors _ 98 68 449 589 160 631 © 1103 619 307 312 741 815 499
25 to 34 yeors _ 94 3 638 1110 2 75 1320 2712 1192 517 489 1263 2 393 1185
35 1o 44 yeors _ 254 51 357 631 1 878 1040 2299 961 273 224 624 1 659 913
45 10 54 yrors _ 227 62 423 829 1 048 990 1 877 1 061 358 227 556 1130 849
55 to 64 years 234 35 487 779 575 597 107 733 342 348 536 778 635
8500 74 Y8OMS - maannn 195 2 406 516 348 360 465 276 225 304 354 523 344
75 ywors ond OVer L aceeeaoe 168 22 m 276 166 194 218 120 " 189 187 715 212
yeors 7 14 106 148 452 191 431 191 73 52 139 380 207
ond i 497 401 3 256 5 141 8 309 5 478 10 887 5 450 2 295 7224 4 673 8 790 5 075
ond 1 433 384 3127 4 909 7 847 5 388 10 280 5178 2 207 2148 4 436 8 383 4 B3¢
ond 1 366 354 2910 4 623 7 388 5013 9 580 4 820 2 088 7 056 4160 7 852 4 542
ond 489 &7 N2 1134 78 804 1095 693 470 B44 764 } 543 817
ond 436 58 792 989 645 704 909 558 413 588 663 1 405 702
395 28.% 309 3.8 284 308 299 33 325 337 20 304 316
1017 260 22 15N [ X 73} 373 7 509 3 478 1 448 1 470 1 m 113 3 457
2 142 213 51 235 504 229 81 1% 184 477 231
52 n 137 222 613 239 584 269 73 12 152 528 274
10 to 14 yeors 75 2 105 214 567 280 887 289 76 49 148 517 267
1510 19 yeors 63 24 175 259 476 335 683 29 90 83 187 459 283
5) 36 233 3 416 17 566 32 164 173 404 394 252
14 44 302 567 1 4% 650 1393 616 257 261 622 1189 604
134 27 194 347 889 555 1189 507 142 104 299 basd 477
118 35 237 470 511 475 N7 549 193 131 72 550 427
131 17 260 433 283 309 570 384 177 212 295 379 325
115 16 245 30 203 73 264 142 125 183 234 302 194
120 10 84 184 102 122 150 78 70 126 123 519 121
21 8 49 n 219 91 205 109 3 31 65 185 95
835 21 779 2 82! 4 232 2 90! 5 574 2 829 1 200 ) 253 2 390 4 493 2 626
808 194 \ 708 277 4 013 2 785 5 280 2 704 1164 1237 2 316 4 303 2 506
m 179 1 607 2 555 Iim 2 582 4 948 2 528 1103 1170 219 4 064 2 358
314 37 562 679 416 467 615 373 2 395 483 982 450
283 32 502 595 380 417 525 303 240 363 418 906 387
432 284 58 34.3 8.6 K1) 305 320 338 369 299 312 322
1 6 59 4 188 b 629 12 026 74 14 807 7 183 2 826 2 675 5 12 098 78
| 88t 519 4 188 6 429 12 026 7 421 14 70 7181 2 198 24672 5215 10 894 6 749
750 198 1597 2 459 3 80t 2 481 5077 2 508 1 147 1224 2 347 3 423 2 25%
526 148 11 1 884 339 2 163 423 2121 837 784 | 448 3077 2 008
224 50 575 402 518 846 387 310 440 921 3456 248
21 43 414 532 364 447 737 344 267 kial 792 kIZ} 224
467 108 B34 1 507 3130 1 904 3703 1 848 718 637 |k 2 754 181
625 9 1633 2 4 992 2 5722 2 695 875 734 1 547 4 623 2 626
39 22 122 120 103 125 199 90 56 77 184 94 56
- - - - - ~ 100 - 30 - 347 1201 30
5 - - - - - 4 2 - 3 170 3 4
2.51 262 2.62 2.70 316 2.7 2.90 286 244 218 2.23 38 29
308 3.02 318 315 3.39 313 KW} 315 290 275 2.88 140 N
363 51 &7 ba g 514 554 o83 396 134 493 23 123 356
343 51 617 792 514 554 680 395 336 493 503 500 537
247 38 524 28 352 4N 240 U5 332 352 30 X9
136 14 213 277 16 151 158 &7 78 148 172 100 N
125 14 204 292 114 145 156 &7 78 143 167 100
70 10 123 178 124 127 151 94 94 118 97 106 138
X 3 85 B 87 86 12 80 27 43 52 81 87
6 - 9 3 H) 9 [ 1 - - 2 [ 3
- - - ~ - - - - - - 38 738 iy
- - - - - - 3 1 - - - - -
Fomilles __________ 526 148 1133 1804 3 99 2163 420 2 a7 4 1 445 3 o7 2 008
With own chddren under 18 years _. 238 68 45| 823 2 214 1133 2 400 1 061 354 300 604 | 883 1 048
Number of own chddren under 18 434 109 905 ) 525 3 961 1 925 4 230 1 858 592 447 1027 3 494 1 824
Married-couple tamilies . 447 108 e 1 507 3 1% 1 904 3 703 1 858 718 437 LR} 2 754 1 1
With own children under 18 yeors 213 49 338 623 2 048 991 2 068 910 284 232 Az i 707 g:é
Number of own children under 18 394 78 873 1 19% 3 495 1 698 ano 1 816 493 376 808 3176 1 676
50 27 23¢ 20 21 203 431 212 9 127 27 244 169
22 14 105 182 132 17 284 130 59 64 120 140 N
38 22 199 293 200 191 448 21 83 85 189 258 136
7 202 1 507 2 369 4193 2 M0 5 40 14693 1 980 M5 44 1504
156 51 414 581 790 682 1 260 630 288 204 750 1 020 487
477 nz 875 1 545 3185 1 955 3796 } 905 732 652 1243 2 905 1 881
3 - 26 24 30 22 42 3 22 15 13 37 89 12
13 9 62 44 33 42 22 17 23 4“4 160 39
29 25 130 175 155 153 320 114 &0 88 m 250 110
850 209 1 830 18n 4 3130 2974 5 1M 1218 1273 2% 4 59 1 488
142 35 398 557 625 481 1 024 480 3 236 497 688 389
474 17 888 1 549 3178 1 949 3m 1915 3 641 1234 2 BYS 1 863
¢ 4 ad 27 34 54 2 11 16 .45 85 24
184 24 336 415 268 282 387 217 130 215 318 681 3
4 30 167 307 232 230 494 257 15 145 342 28) 186

P—10 CHATTANOOGA, TENN.~GA., SMSA

CENSUS TRACTS

P

AR e ey -

R S

Tat



Toble P-1. General Characteristics of Persons:

Census Trocts

- —
Xox

11133111

i
i

t
231 3

Fasnllles
With own children under 18 yeors ____
Number of own chitdren undec 18 yeors

Marvied-couple
With own chidren under 18 yeors ____
Number of own children under 18 yeors

Fomale
With own chidren
Number of own

1980 —Con.

[For meaning of symbols. see introduction. For definitions of terms, see oppendixes A ond B8]

Ramainder of Homiton County, Tenn. — Con

CENSUS TRACTS

< Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct
0104.01* 010402 010403 010501 0109 0110 oI 02 011301+ 011302 011401 011403
1687 [ 7] 20 2 n 5 376 5359 10 420 10 130 133 7 8 -
163 110 2 .. 10 41 338 831 918 138 582 -
169 132 - . 9 426 411 730 1 003 138 689 -
1S 166 - . 13 475 447 794 960 128 750 -
13 162 - . 18 476 482 1429 880 87 152 -
17 KNl 1 . 10 382 209 1598 696 45 545 -
442 286 4 . 36 919 £98 1454 2174 325 1 580 -
267 246 5 . 32 756 819 1 286 1 483 192 1173 -
nz 225 4 . 28 582 712 1 020 972 114 783 -
74 206 2 . 26 495 572 821 594 iz 446 -
56 138 2 . 7 20 356 524 306 a4 253 -
22 42 - " 4 157 75 33t 244 31 1ns -
&9 49 | 4 165 151 255 357 57 226 -
1 186 ) 414 18 158 3 955 4012 8 298 7147 917 5 496 -
I 1 351 18 147 3 747 3 7S 7 938 6 780 870 5 168 -
1 084 1 265 18 140 3 505 3 596 6 577 6333 835 477 -
114 295 3 25 686 891 1192 790 107 553 -
94 258 3 17 570 781 1 038 470 90 485 -
298 331 39.0 35.5 309 358 257 286 27 285 -
[ 1) ” ] ” 2 663 2786 5 544 5138 61 302 -
80 53 - 5 200 163 286 455 61 267 -
bl 58 - 5 193 207 385 487 83 332 -
69 75 - 3 214 229 i 49 ¥ 364 -
63 73 - 10 235 2% 766 425 4 332 -
67 &7 - 6 187 108 ¢ B2l 358 3 287 -
225 148 2 17 464 385 753 1104 167 831 -
16 125 2 16 375 427 645 718 98 600 -
54 105 2 12 293 73 544 483 54 362 -
39 115 1 14 255 7 s 296 36 214 -
3 79 ) S 157 196 282 173 24 149 -
13 33 .- 4 90 176 205 170 2 62 -
k73 23 - - 82 79 124 172 27 93 -
593 725 [} 8) 2018 213 4374 3 835 &8s 278! -
565 496 8 75 1 912 2 000 4192 3 482 447 2 633 -
541 458 8 72 1 788 1 918 3 453 3240 428 2 439 -
81 161 2 15 372 500 877 459 82 305 -
50 139 2 " 310 4“5 592 404 52 260 -
20 k73] 425 378 ns 382 262 20 29.8 2.0 -
1 687 1 864 20 2 1 5376 5339 10 620 16 230 133 7 o8 -
1657 1 864 20 193 5376 5183 9 402 10 067 1 302 7 648 -
501 677 8 n | 800 1755 3 314 405 2 444 -
485 559 7 80 | 537 1532 2 897 2 840 374 2 149 -
126 18 1 19 263 223 520 30! 31 295 -
10 112 - 15 235 209 483 7 21 PIX| -
445 489 7 51 1 379 1 400 2 405 2 582 49 1938 -
595 886 4 59 2138 1 991 3 648 4279 (%71 31216 -
26 12 Y 4 59 37 132 [ 14 72 -
- - - - - 140 160 30 - -
- - - - - 16 1 m 3 4 - -
2.80 275 2 50 2.44 299 295 2.92 3.2 321 314 -
324 3.30 257 2.83 329 32 324 341 336 340 -
n 200 2 1 w7 631 ass 550 78 368 -
78 200 2 1 a7 487 851 421 56 368 -
49 134 1 7 289 n $20 249 30 217 -
23 49 - 3 100 n2 182 8 13 77 -
23 48 - 3 107 175 Bl 1 74 -
15 54 ! 1 102 127 207 89 14 6 -
13 " - 3 50 45 12 77 12 74 -
1 1 - - 6 4 12 ) - 1 -
- - - - - 134 4 129 19 - -
- - - - - 10 - - - - -
“ws 559 ? 1837 1532 2 697 2 840 T4 2 14
287 269 ) 2 814 830 1375 1767 237 1 305 -
501 479 2 39 1 518 1519 2 502 3 281 “3 2 302 -
445 49 7 51 1379 1 400 1 405 1 562 349 193 -
72 235 1 18 737 753 123 | 508 220 1177 -
482 420 2 o 33 1382 1387 2 266 2 993 a5 21 -
4 34 - . [] 22 09 250 12 ” 172 -
9 27 - . 3 67 43 133 129 6 109 -
10 48 - . 5 120 10 22 240 26 161 -
[ m 10 . n 2 001 1 9% 4 001 342 459 1 008 -
100 144 ] . 19 433 404 1 358 764 60 642 -
458 507 7 . 52 142 140 2472 2 614 57 | 998 -
8 4 - . - 12 4 28 k7] 3 I -
5 \9 - 1 2 57 45 52 8 35 ~
3 k¥4 2 5 106 40 101 158 13 nz -
408 745 [} .. “ 2 056 1187 4 462 17 o 1 &9 -
89 96 - i 15 308 378 1350 546 53 442 -
451 505 7 . 52 1417 1 425 2 480 2619 355 1986 -
8 12 - .. 1 25 n byl 4l 5 3N -
2 80 - . 10 204 264 369 319 k7] 180 -
3 52 ) . 3 102 109 34 202 26 200 -
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”Toble P-1.

1980 — Con.

General Characteristics of Persons:
{For meaning of symbols, see Introduction. For definitions of terms, see oppendixss A ond B)
. Red Bonk aty. Hamiton County, Tenn. Remoinder of Homdton County, Tenn
C.n‘u‘ Tl'ﬂdt Troct Troct Troct Troct Troct Troct Troct Troct Troct Trod Troct Troct Froct
010402 010501  0105.02 0106 o107 0108 0109 0018 0033 0101 0102  0103.01 010302
AGE
RS e e 153 178 40 3 3% 2 47 4709 17 121 W 6 887 45 § 07 (X ]
Uoder 5 w:‘ """""" 5 75 38 17 145 307 -~ 3 18 486 %0 854 459
$10 ¢ yeors 4 144 35 188 144 290 ] 8 20 801 391 482 550
10 10 14 yeors 10 204 23 166 127 298 21 ] U 649 404 618 519
15 1o 19 yeors 17 200 26 252 159 U3 151 7 0 569 373 595 582
20 10 24 yeors 12 M 109 57 310 623 - 16 16 497 319 554 547
25 to 34 years 12 209 129 534 485 1 019 - 20 50 1301 695 1 348 1033
35 1o 44 yeors - 17 334 55 343 2 528 3 16 55 907 635 945 810
45 10 54 yeors 45 2% 16 357 222 376 - 14 59 702 489 837 734
55 10 64 yeors . 11 127 8 439 342 403 1 13 54 595 451 473 664
5 10 74 yeors .- 16 3 1 324 303 400 2 9 54 382 335 281 516
75 vears ond over _____ 3 24 2 175 189 202 - 7 30 198 140 12 254
2 35 16 64 52 120 -~ 1 7 200 19 244 188
6 veors and oot 128 294 MO 2761 2200 383 128 01 M0 500 3356 4828 5013
18 yeors and over 123 1196 335 2 660 2144 37120 kK] 97 326 4 784 3218 4579 4753
21 yeors and over ns 1104 306 2 474 2 035 3 482 8 88 315 4 504 2 996 4 261 4452
40 yeors ond over 24 m 5 695 842 810 3 25 109 848 689 588 1057
82 yrors ond over 2 85 5 8)) 585 734 3 22 9 750 801 505 938
BN - - - o e e e “us 327 26 348 334 293 8.7 338 434 302 321 275 e
Fomale ) (%] M 1 752 1485 2 524 4 ] 225 3479 2 184 FRREL] 3 440
Under § yeors - 5 43 16 n 76 156 - 1 4 208 180 298 212
5109 yeOrs oo 3 75 17 89 71 143 ! 2 9 322 190 309 260
10 1o 14 yeors oo N 5 89 10 78 < 139 - ¢, 23 i 190 281 261
1510 19 yeors —ooooooo . 12 88 18 124 83 186 1 4 Y4 279 1645 280 288
20t0 24 yeors oo . 7 54 61 197 173 343 - 8 9 271 157 21 263
2510 34 ye0rs oo - 7 14 55 260 259 497 - 8 30 455 352 870 532
35 10 4d yeors oo - 1 176 25 191 102 258 1 7 28 426 328 453 406
4510 S years .. - 22 139 5 188 127 199 - 8 31 379 243 307 380
S5 10 64 yeors _- _ 5 &4 4 262 210 224 - & 33 297 237 233 357
85 1o 74 yeors . - 8 17 - 175 182 254 t 3 27 204 185 142 e
75 yeors Ond OVEr e 3 18 - " 124 127 - 5 7 17 n 69 162
2 24 8 20 31 57 - - 2 103 82 190 95
70 648 164 1501 | 242 2 058 3 49 187 7 567 1703 2 392 2 640
8 806 162 1 445 1 226 1 995 3 47 178 2 450 1 650 2273 2 521
1 571 140 1344 1159 1 853 2 41 172 2 300 1 547 7117 2 369
15 59 2 412 393 99 1 10 60 456 78 311 834
13 48 2 365 36} 454 ! 10 52 410 335 274 571
40.0 333 237 383 36.8 29 2.0 335 48 306 327 279 331
153 1763 440 332 2 647 ‘789 179 11 a7 . o7 4522 . 897 o 668
153 1763 440 3 326 2 644 4789 9 121 a7 ¢ 880 4522 6 897 6 668
59 543 214 142 1212 2150 4 4 163 2 263 V532 2 224 2 371
48 499 103 999 m i 328 2 3 128 2019 1 297 1912 1953
1 “ 11 430 435 822 2 15 35 244 235 N2 418
1 4] 82 384 387 728 2 n k7] 224 223 286 397
4 457 &7 833 & 1 094 2 2 114 } 833 1144 1 704 1 439
50 757 126 994 725 1 405 3 4 135 2733 1 803 2 %0 2 607
- ] kK] 70 76 140 - 5 B 51 43 68 51
- - - - 3 - 170 - - 7 - -
2.59 3.25 2.06 233 2.18 223 225 263 256 304 295 310 281
2.96 3.43 2.87 283 275 2.88 3.50 326 295 326 327 341 33
112 o0 3 499 42 802 2 16 [ 580 475 393 70
19 & 3 499 492 602 2 16 84 580 475 393 770
13 % 3 331 33 420 2 n 53 356 318 249 515
4 ) 3 119 147 197 ) 4 19 )11 " 94 206
4 8 3 114 142 197 1 2 19 1 108 90 201
6 1" - 121 18 138 - 3 22 142 110 84 178
- 2 - 43 42 - 2 9 80 44 55 74
- - - - 2 - - - 2 3 5 3
Fomiles @ 499 108 ” m 1318 .. ) 128 2 019 1297 1912 1 953
With own chidren under 18 yeors 2 307 70 357 297 588 9 47 1 067 632 1141 969
Number of own chidren under 18 yeors ... ... ___.. 27 553 102 805 44 976 2 23 83 1941 1180 2122 1714
Married—coupls fomdles ____ ... ... ___.. “ 48y Y 13 [13] 1094 .. 2 14 1833 1144 1704 1639
With own chidren under 18 years _.___ 18 275 37 28) 230 474 9 u 977 569 ) 03 829
Numbes of own chiddren under 18 yeors __ 24 9 53 485 n 804 2 23 78 ) 779 1074 1927 1 481
Famele hovseholder, 50 husbead present 4 13 17 142 126 201 . 1 10 147 18 145 167
With own chidren under 18 yeors ____ 3 28 26 88 &3 109 . - 2 72 49 82 125
Number of own chddren under 18 yea 3 44 38 m 84 165 - - 4 126 82 149 9
MARITAL STATUS
59 70 178 1w [ 1 s08 154 3 156 2523 1693 2 498 2431
10 182 &5 299 200 453 151 13 25 91 372 495 541
4 483 73 850 644 1124 3 30 119 1 883 1174 1778 V689
1 | 9 9 13 23 - - - 13 13 22 23
- 4 3 21 22 rY, - 3 [ 33 36 43 53
2 18 28 108 88 164 - 7 4 103 98 160 127
75 670 16 1514 1242 1 086 ] “" L) 1 628 1744 1445 1 707
18 1 ] 21 23 388 i 14 12 361 262 n7 393
44 442 72 852 855 1 18 2 30 18 ) 884 1175 | 760 1 685
1 4 4 16 16 17 - 1 ] 18 19 23 28
7 40 5 195 213 269 - 2 31 255 194 189 363
3 45 26 160 142 274 - 2 7 110 94 156 238
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Table P-1.

Census Trocts

»
®

i
i
i

——en
3
o
'

HEE

IR

353
83333353
TXLEERSE

S 0nLn A Ry
-~
-

v reevy

3
333 3

i
2
3

Fomilles
With own chadren under 18 yeors ___
Number of own chikdren under 18 yeors _____......_.._

Married-covple
With own chidren under 18 years ___ -
Number of own chadren under 18 years .. o ooooooooas

General Characteristics of Persons:

{For meaning of symbols, see Introduction. For definitions of terms, see appendixes A ond B]

1980 —Con.

Chattonoogo city, Hamiton County, Tenn. —Con.

Fost Ridge aty Homitton County, Tenn

Muddie Valley (CDP;,
hamitton County, Tenn

Troct Troct Troct Troct Troct Tract Troct Troct Troct Troct Troct Troct Troct
011401 011402 0114.03 011404 0115 0121+ | 0114.04 0116 0117 one 0119 | 01040t 0104 03¢
3413 5 b 917 & 205 115 524 1 542 (3 13] 4514 7187 1 882 10 3¢ 1 051
p23l 366 497 388 134 345 99 362 182 314 106 910 122
275 424 558 423 167 378 122 398 223 395 88 1104 108
263 484 430 469 154 455 132 2 265 522 92 1 042 97
272 572 438 509 172 466 162 423 367 654 14 881 78
325 542 556 495 176 415 139 569 400 617 238 643 &0
577 88¢ 1178 959 322 are 231 1 005 736 964 432 2314 239
431 753 893 735 197 710 245 673 473 918 164 1611 174
407 815 830 858 233 689 215 nz 545 t 026 215 929 0
390 520 573 733 283 494 107 135 648 943 227 499 49
176 273 361 434 164 21 60 455 454 582 142 292 17
76 9 205 202 154 130 30 3 21 252 62 144 15
89 136 185 140 52 139 40 143 73 124 38 383 56
2 594 4 356 5 094 4 840 1 664 3 930 1150 4 846 3 786 5831 V577 7123 711
2 499 4 093 4 812 4 617 1 594 37122 1 083 4 479 3637 5 551 1529 6716 675
2 336 3773 4 477 4 308 1 503 3 465 009 4 407 3 412 5170 1 444 6 304 636
4N 588 822 955 450 624 122 1138 969 1261 N3 647 55
339 487 697 814 k2l 528 105 I 004 83t 1058 265 551 43
30.1 335 334 3.2 305 333 370 38 308 282 278

3 5% 3 207 1127 1402 ™m 3 252 2 484 3832 100 s 187 520

244 191 64 174 54 178 93 139 53 4 52

258 200 89 187 66 193 121 207 48 536 52

314 202 79 228 57 209 130 252 47 498 50

326 265 77 219 75 200 183 304 55 413 42

293 256 81 20 74 306 221 319 138 349 27

818 492 162 422 118 498 377 521 2 1225 127

489 393 101 375 135 357 263 511 84 773 83

422 459 124 358 108 406 309 551 130 457 45

296 385 145 250 53 397 n 520 129 244 22

210 243 88 167 34 253 274 337 80 172 11

124 121 17 81 19 255 142 Al 38 &9 9

95 70 26 7 17 69 4! 54 19 185 21

2 701 2 574 882 2 038 599 2 644 2107 3174 842 3 639 358

2 560 2 460 847 1943 559 2 564 2 024 3043 843 3 448 338

2 391 2 97 805 t 826 530 2 424 1910 7 861 799 3250 2

468 521 275 347 69 689 578 732 173 355 »

399 452 243 294 59 621 499 834 149 10 25

308 349 387 324 na2 35.9 394 387 anz 285 279

6 917 6 205 2 156 324 1 542 6 101 4 524 7187 882 0 %9 1 051

& 690 6 153 20N 5 198 | 542 5 944 4 524 7 185 | 882 10 369 ! 05)

2 256 2270 732 1 820 500 2319 1 881 2772 845 3210 n

1 888 ! 808 582 1522 454 1795 I 364 2229 569 2 934 293

368 462 150 298 4 384 517 543 276 76 22

319 415 138 283 40 539 46) 493 236 254 17

1 591 | 542 469 1 303 390 1 503 1110 1 868 483 2 685 273

2726 2 244 844 2035 626 1 964 1 424 2 435 499 4 397 451

w1 97 6 40 26 100 109 110 55 17 10

Mg 52 8l - - 122 - - - - -

109 ~ 4 16 - 33 - 2 - - -

297 270 283 2.86 3.08 2.50 2 41 259 223 In 32

3 109 3.26 3.9 k] 2.93 2.86 293 27 341 345

364 836 ns 421 % 98 [ 3] a4 204 LS 32

491 634 238 419 90 681 665 834 204 436 32

275 370 151 28 48 455 408 531 140 249 19

92 108 51 121 10 195 153 214 54 93 7

102 48 1o 10 188 152 207 52 91 7

116 160 52 96 24 156 153 195 49 109 7

91 102 N 4] 18 67 101 101 13 74 3

9 2 4 1 - 3 3 7 2 4 -

30 2 80 - - 112 - - - - -

45 - - 2 - 5 - - - - -

1388 1 908 582 15312 434 ¥ 795 1 364 2209 569 194 295

450 855 1023 789 243 78 253 78) 493 937 206 1927 188
845 1 482 1826 1 414 489 1356 432 1298 811 1539 318 3 460 358
”3 1 400 159 1 542 449 1 303 390 ) 503 1 ne 1 88 483 2 685 273
372 702 841 659 214 663 212 633 387 735 162 1776 179
703 I 240 1 539 1192 417 1174 375 1085 642 1 248 258 3Im 341
124 10 M ne 14 56 237 214 N 75 199 14
79 133 158 14 40 102 36 125 101 191 41 123 8
1% 212 256 198 3] 162 H 179 139 27¢ 56 199 15
125 213 2454 2m 1933 373 2248 174 1m 723 359 358
259 543 561 513 22 429 131 427 395 398 161 690 68
896 | 440 1 657 ¥ 580 1338 400 1 545 1140 1 905 493 2727 274
1 17 20 15 16 4 26 12 14 é 2 1
18 n 72 50 33 37 5 67 39 42 7 28 2
72 100 144 148 80 ns3 33 163 128 163 56 124 nl
13 234 m 2614 895 2 083 (113 2672 240 3234 873 32 386
251 436 530 4an 120 312 110 348 413 519 157 536 $3
891 1 448 1435 1 588 497 } 330 399 1 551 1136 1 906 497 2727 276
12 32 38 28 18 19 10 38 17 25 " 19 4
109 192 N3 266 186 245 48 466 338 426 103 239 13
135 226 262 281 74 177 49 269 238 358 105 201 20

CENSUS TRACTS
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1980 —Con.

- ¢ p.). General Characteristics of Persons:
[For meaning of symbols, ses infroduction  For defiitions of terms, see appendixes A and 8]
Chattonooga dty, Hamitton County, Tenn. — Con
nsus T Tract Troct Troct Troct Tract Troct Troct Troct Troct Troct Troet Troct Troct
0030 0031 0032 0033+ 0034 01040 010403 010501* 0105.02 0I1C? 0109 011301 011302
AGE

Toved porsons 2312 [17] 5 530 (B4l 3795 S404 13734 3198 238 ” 5 420 LY LYY
Under § yeors 154 - 414 455 Px2] 383 928 352 138 [l 352 45 361
510 9 ysors 1o ! 453 438 204 388 1 083 400 127 l 305 8 420
10 o 14 yeors - 93 3 550 nh 183 o7 1273 404 137 ‘ 300 89 04
15 to 19 years 18 48 42! 484 234 505 1323 43 171 ) 35 122 470
20 10 24 yxors 194 134 418 573 515 488 | 042 508 198 2 731 119 434
25 to 34 years 381 131 778 1 060 742 1 022 2 449 983 388 4 1227 219 8460
35 to 44 yeors £} 48 871 57¢ 336 m 2118 827 218 3 589 128 A
45 to 54 yeors 250 38 579 770 344 e 1783 0 342 5 528 158 735
55 to &4 yeors 351 m 465 725 489 380 1 066 605 334 [ 509 184 561
65 to 74 yeors 332 138 382 462 355 206 448 240 224 1 345 217 300
75 years ond over 196 254 199 246 159 129 203 96 109 - 183 47) 181
3 ond 4 yeors 57 - 157 141 92 140 374 156 s7 - 135 23 150
16 yeors and over 1 987 858 3 992 4 80!} 3132 4 136 10 158 4 154 ) 955 22 4 387 } 643 4158
18 yeors ond over 1 946 B6S 3714 4 583 3 041 3914 9 587 3 980 1 B72 22 4 25 1603 3 964
21 yeors ond over 1 883 789 3 405 4 308 2 8ol 3 433 8 926 3714 1 782 21 4 014 1519 3707
60 yeors ond over 704 440 80% 1025 774 487 1037 582 445 4 734 773 710
62 ysors ond over 622 424 m B0 [ 425 863 473 408 3 643 135 812
MOION oo e m e 424 80.6 2.0 N3 34 n9 30.2 309 366 380 295 509 24
FOMMS o o eeeeceeenc e 1150 i 3 000 1 29 1047 171 6 o1 2 800 i 137 |H 7 821 973 1 79
Under § years 78 - 180 9 100 177 454 186 65 - 181 22 170
Sto9 yeors .. 45 1 247 213 100 178 532 194 56 | 146 41 mn
10 ldywory oo 47 2 264 N 104 w0 637 200 4 64 3 145 48 203
15t 19ywors o ooimnianas 64 - 323 245 132 250 841 04 72 - 176 34 242
20024 ye0rs oo 108 5 29 302 274 243 539 287 103 - 398 3, N
2510 34 yeors e 188 5 439 537 380 495 1 264 502 202 2 605 85 439
35 to 44 ywors 107 2 377 319 174 419 1104 331 17 2z 282 8i 379
4510 54 YROMS o eeaeao 146 7 322 439 184 348 870 409 188 4 260 67 3
55 t0 &4 YROMS oo eemamen 209 49 257 400 bl 189 547 30 173 2 81 83 289
6510 TA yeors o iaeoeaaan 205 104 23 274 2 126 252 125 125 1 228 129 170
75 yeors ond OvVeY __ .. 133 206 127 167 103 B4 14} 60 70 - 119 9 9
3 ond 4 yeors Vo - 64 69 40 66 184 85 2 - &5 13 58
16 years ond 1 149 378 2 244 2 634 1720 2 106 5 208 2180 1037 1 2 306 858 2 180
18 years ond 1124 178 2110 2 539 1 670 2 003 4934 2 097 1 002 n 2 238 B4} 2 059
21 years ond 1077 378 1933 2383 1 549 1 883 4618 1 956 963 1" 217 824 1 930
60 yeors ond 4] 345 492 619 483 2 584 314 70 2 457 522 388
62 yeors ond 392 334 435 543 419 265 498 257 238 2 406 500 335
......................... 445 759 30.7 337 331 30.9 307 N6 401 405 x8 o4 1 332
131 m 5 5% b 212 375 5 404 13 73% ] 234 n 5 420 1 B8 5 &7
..... 2372 kLX) 5 528 6 112 3 782 5 404 13 630 5 396 2 356 28 5073 827 5 447
1020 us 1 789 2 96 1 768 1 945 4 752 1 964 933 12 7 284 282 1 851
735 34 1 391 1 756 ! D50 1 554 3929 162 134 7 ) 384 237 1 434
285 315 398 540 76 389 823 343 199 S $00 45 217
259 n2 370 498 624 34 720 303 185 4 775 41 203
400 25 979 1392 801 tan 3 423 1 410 451 6 1124 192 1 462
704 15 2 641 2 408 1070 1975 5 267 1 938 749 9 1 485 344 2092
48 4 99 115 145 13 188 84 23 1 180 9 42
- 414 - ~ - - 100 - 30 - 347 b o4l -
- 45 2 ~ 13 - & 2 - - - - _
2.33 1.13 3.9 2N 2.14 2.78 2.87 275 2.53 2.23 222 293 2194
2 2.18 362 316 278 315 in .07 YA 314 289 326 318
528 392 58 708 514 5 9 36 pasl 1 518 3 481
528 305 581 708 514 335 648 335 333 ! 490 19 481
341 riss 383 471 369 25 391 i 212 i 343 58 79
129 255 184 198 172 98 151 &) 75 ) 168 19 78
127 253 180 193 164 93 149 81 75 1 163 19 78
124 7 9 156 101 &7 143 83 94 - 96 17 124
& é 81 78 & 55 106 40 27 - 49 4 75
3 3 16 3 4 8 ) 1 - - 2 - 3
- 82 - - - - - - - - 38 o -
- 5 - - - - 3 i - - - - -
ns M 1 175 1 050 1858 3”7y 14 T4 7 138 37 1 e
232 - 122 776 420 843 221 754 284 3 581 118 Bl
387 - 1507 1 442 680 1 419 3 870 1305 490 [ 986 215 1383
400 25 L1l 1m 80} 1IN 1423 1410 651 ] 1124 192 1 462
195 - 493 5719 273 738 1 888 635 247 2 444 99 12
324 - 1 036 in 457 § 254 3 347 1017 440 5 n 183 1261
Fomale bowssholder, ne ishond prosent 1 ¢ 34 10 e 147 415 m (44 1 208 2 4
With own chidren under 18 yeors 35 - 212 180 137 87 276 102 33 ) 1 N 75
Number of own chikdran under 18 60 - 435 289 n 140 433 145 45 ! 184 18 1o
253 4% 1 00é 221 14 2 070 5 102 ”e 1 24 [ Z8 1 050
152 93 565 556 375 19 448 223 4 580 256 407
618 104 ' 012 1 426 838 1 402 3513 14k 659 6 Y 188 21 \ 504
n 8 39 24 23 1?7 41 21 I3 - 3?7 55 1
18 41 &0 36 20 29 40 16 14 1 43 108 k]|
54 44 125 m 176 114 307 96 2 - 266 92 97
1160 e 1 %07 2 83 174 215 5 35 110 1 050 n 2 M b4 2202
181 54 607 525 333 87 m 361 170 - 481 142 336
618 U 1026 I 431 826 i 398 3 4% 1 452 659 6 1 180 277 I 508
? - 14 &% 43 18 il 18 7 - “ 24 14
235 241 kY4 384 277 195 374 V77 125 2 308 342 189
ne 35 274 300 287 175 473 02 3 336 59 160
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Table P-1.

Married-couple fumilies
With own children under 18 yeors
Number of own dwidren under 18 years __

Fomaie hovishelder, ne bushand presest
With own children undec 18 years _._.__
Number of own children under 18 yeors

CENSUS TRACTS

General Characteristics of Persons:

[For meaning of symbols, see Introduction. For definitions of terms, see appendixes A ond B)

1980 —Con.

Chattanooga city. Homilton County, Tenn — Con

Troct Troct Tract Troct Tract Troct Troct Troct Troct Troct Troct Troct Troct
o016 0018 0019 0020 0021 0022 0023 0024 0025 0024 0027 0028 0029
3 080 4 007 7 515 1726 1379 167 1925 4 708 5 064 1 657 1182 3t 2 8%
219 293 764 17 106 15 161 n 419 164 9 mn 193
223 288 836 140 &9 13 157 323 a0 140 75 160 160
233 251 863 232 79 14 157 305 382 119 96 146 128
194 319 920 247 12 10 168 319 373 128 95 178 157
186 433 2 143 115 16 142 408 419 147 132 293 294
324 618 941 127 159 2 20 663 710 23) 170 602 530
134 341 574 121 119 9 191 401 425 148 83 286 227
172 409 582 138 182 17 197 512 501 169 120 268 215
74 454 576 155 194 18 205 640 08 156 135 414 263
564 397 473 196 169 15 178 525 484 169 104 485 270
535 264 264 110 75 12 7% 288 342 86 53 393 198
91 105 282 37 41 4 74 134 165 &7 k] 56 &9

2 349 3 155 4 892 1189 1105 122 1 42) 3 696 3 780 1208 878 2 8%0 2120
2 267 3 030 4 513 1 076 1 060 117 1 361 35N 3 642 1158 845 2 822 2 049
2152 2 822 3 964 952 91 1t 1 244 3353 3 418 1077 714 2 703 | 952
1247 847 1 032 378 337 34 352 1125 1135 337 234 1071 620
1199 770 910 381 297 29 n 1 001 1017 307 203 985 563
4.1 08 224 24.4 40.0 %4 ana 353 316 307 238 401 310
2123 2 156 4 288 1 006 677 76 1 040 2 503 2 805 832 602 1 M9 1 468
112 141 357 n 57 7 81 148 225 76 52 n 95
m 135 410 69 38 3 94 157 182 75 30 &7 91
113 99 472 124 40 2 83 181 181 61 42 64 &0
97 171 477 121 52 5 82 150 172 34 49 85 73
117 225 420 78 61 9 76 208 218 79 4 150 161
219 294 564 79 73 12 143 n 408 114 74 284 257
9 187 392 85 49 7 88 199 07 78 42 146 124
138 229 382 95 8?7 4 114 285 282 85 70 145 15
209 254 368 88 B2 1" 124 370 358 95 74 239 181
459 242 293 118 89 9 no 310 38 108 72 317 181
449 179 153 78 49 7 45 184 244 57 33 279 148
42 49 132 17 25 3 38 52 %0 30 18 25 k7]
1770 1 730 2 91 nz 533 63 770 2 008 2 180 660 474 1 63t 1 204
1733 1 66} 2774 687 511 62 740 1 953 2 N9 638 453 1 601 1172
465 1 566 2 482 598 474 57 677 1 842 2 014 604 415 1 54} 1114
1 022 552 623 233 182 20 214 681 743 215 147 697 422
983 492 547 221 166 18 185 595 478 198 134 652 386
58.1 358 251 300 9.9 30 322 399 356 33 335 91 347
3 080 4 D67 7 515 1726 1379 167 1928 4 705 5 064 1 857 1182 3398 2 83
3 040 4 067 7 430 1720 1343 151 1 925 4 705 5 000 1 638 1162 3384 2 610
1774 1 551 2 282 617 550 55 701 1 867 2 048 583 441 1 581 1156
590 1100 1785 327 290 32 534 1338 1 366 444 295 945 m

1 184 451 497 0 260 23 167 53 682 139 144 438 445
1173 403 465 251 202 19 153 489 635 125 135 561 396
165 807 622 87 13 15 368 1 03} 904 327 208 764 561
1073 1592 4 401 938 520 76 821 1728 1 945 701 479 927 793
48 "7 125 78 142 H 35 9 103 27 34 110 100

- - 75 - 15 16 - - - - - - 9

- ~ 10 6 2 - - - 64 19 - 14 7
1.72 2.62 3.26 279 2.44 275 2.75 2.52 2.44 281 2.63 2.4 2.26
3.0 3.18 kRN 413 k¥ 2} 384 323 - 3.07 309 332 333 279 290
1.09¢ 681 nr 306 204 27 257 M 826 155 157 (34} 4469
1 099 641 691 304 244 27 257 813 826 258 157 866 448
1010 449 498 256 m te 183 557 814 167 13 603 336
893 209 209 183 86 10 &7 243 339 45 56 312 187
14 202 203 149 72 8 65 231 331 62 53 296 178
49 120 103 18 34 2 5] 164 139 58 30 173 98
34 a3 88 13 20 3 21 79 67 28 13 78 U

4 9 2 17 17 3 2 13 6 2 | 12 10

- - 4 - - - - - - - - - -

- - - 2 - - - - - - - 12 |
590 1100 1788 327 290 n 4 133 1 368 444 295 3 m
353 452 1 006 143 107 12 243 513 617 208 125 298 309
472 882 2 361 458 218 2 483 974 1223 438 251 528 512
168 807 622 ” 13 15 368 1 904 327 208 764 561
80 7 243 22 38 5 172 414 344 154 89 240 217
115 650 524 56 85 14 353 794 ) 337 180 442 369
407 238 1079 213 1ne 4 1L} 253 41 107 n 154 m
284 105 32 136 58 S 66 8¢ 253 52 33 52 84
546 199 1778 393 10 13 123 166 530 97 68 78 131
598 1454 2 003 495 583 59 “e 1719 [ H 5464 414 1278 s
24 40! 954 243 200 22 163 383 422 143 110 315 254
177 845 649 98 15% 17 391 1 087 962 344 22 787 582
32 26 91 33 [ 3 14 39 50 8 17 8 ]

n 59 i 60 5 3 2] 61 68 /5 15 51 9
104 123 178 61 1ns n 19 169 143 52 50 1s 49
1787 1m 3 040 742 542 [ 782 1 037 11217 470 ae 1 645 ) 0
408 384 e 247 1 19 123 261 387 83 76 314 241
124 858 693 103 145 17 393 1087 940 48 223 91 585
110 40 269 48 T 63 3 22 39 101 22 18 10 24
820 334 516 n 140 18 144 393 514 134 102 386 n
270 185 452 93 53 7 100 257 278 83 59 144 159
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1980 — Con.

Table P-1. General Characteristics of Persons:
{For meaning of symbols, see Infroduction. For definitions of terms. see oppendixes A ond 6]
Chattonoopa city. Homitton County. Tenn. — Con.
CMSUS Trods Troct Troct Troct Troct Tracl Troct Troct Troct Troct Troct Troct Troct Tract
0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0018
AGE
Tord - 348 4 M7 954 3 39 3 %S 1M 459 2 149 26N 464 313 4 495 L <o
Under 5 yeors - 354 363 40 254 226 153 3 89 194 381 286 254 93
5 to 9 ysors - _ 450 3713 29 232 196 136 1 69 163 414 77 167 82
10 to 14 yeors - 454 348 33 208 212 143 - 56 126 380 194 164 109
15 10 19 yeors - 404 408 82 249 43 160 12 461 188 @ 3 1052 128
20 to 24 yeors - 280 47 97 335 337 185 110 581 302 433 382 1249 140
25 to 34 yeors - 485 ne 168 570 781 260 203 297 439 748 330 561 199
35 to 44 years . 278 349 84 279 u 173 58 1He 162 412 264 231 168
45 to 54 yeors . 228 501 122 322 416 209 3 1o 270 437 254 222 24
55 to 64 years - 248 526 134 360 452 226 26 155 287 370 287 222 20
8510 74 yeors __. - 172 500 103 312 487 182 B 126 278 358 238 231 263
75 yeors ond over _ n2 270 80 248 raal 84 2 86 202 299 203 140 156
3onddyeors ____ 138 131 20 N 83 59 - 30 77 145 107 91 il
16 yeors ond over . 2120 3 694 839 2 623 3 267 | 445 455 1 922 2103 339 2 49 3 871 1534
18 yeors ond over _ 1 933 3 527 814 2 530 3158 ] 385 452 1 886 2 030 3217 2 285 3780 1 483
2| years and over _ 1 752 3 25% 774 2 389 3018 1 294 432 1 290 1891 2 981 2 096 2 462 1 389
&0 yeors and over . 400 1 D40 234 733 970 379 26 29 636 827 561 485 541
62 yeors ond over _ 352 938 220 667 880 329 22 260 562 753 514 437 0
Medion 21.3 303 40.6 3.6 349 315 28.6 224 e 283 269 N4 4“8
1 953 2 562 439 1 829 2 168 997 ns 1 068 1397 2 602 1 453 2 449 s
Under 5 185 161 25 125 105 64 37 97 184 151 130 L}
5109 200 177 16 16 102 65 - 25 73 179 144 75 )
10 to 14 yeors . 226 157 17 104 104 68 - 24 &7 175 91 84 53
15 10 19 yeors . 196 194 35 12t 124 77 10 47 101 217 94 &N 59
20 10 24 yeors _ 174 245 50 170 173 101 S? 277 164 235 189 ; 678 66
25 10 34 yeors . 3 348 66 289 387 132 89 130 184 424 269 258 93
35 10 44 years . 182 207 43 141 189 87 21 58 82 246 120 16 8
45 10 54 yeors 137 295 59 186 237 107 20 65 151 269 144 129 14
55 10 &4 yeors _ 152 312 54 212 254 124 8 74 162 228 161 132 125
65 to 74 yeors 100 ko 65 193 25 106 7 7 163 222 148 139 150
7S years ond OV _ e cmeccememean 80 165 59 172 194 66 2 60 153 223 142 95 95
3 ond 4 yeors 7 53 12 46 37 22 - 8 44 n &0 46 17
16 yeors ond over .- 1 307 2 037 425 1 465 1 838 788 214 977 1 144 2 027 1252 2139 T74
18 yeors ond over 1217 1 948 411 | 418 1776 157 212 956 1 106 1 938 1 216 2 076 748
21 yeors ond over 1 N 1 819 388 1 333 1 704 706 200 640 1 o3 i 807 1135 ! 310 11
80 yeors ond over 245 623 149 466 611 230 13 169 399 551 384 314 306
62 yeors and over 217 565 142 431 561 206 1" 153 355 511 335 282 283
Median .. ___. 2479 350 439 346 39.2 341 22.2 224 340 36 29 215 478
3 443 4 847 954 3 349 3 WS 1 N3 459 2149 16N 4 634 3 1 4 493 1 12
3 4463 4 720 919 3333 3 938 1 887 455 | 362 2 591 4 358 3 055 2 670 1 694
1074 ] 826 491 } 381 ! 73¢9 730 326 667 1 055 1 506 1122 983 7%0
824 1240 193 873 1 135 492 n 249 659 1133 803 669 7
250 586 298 508 604 238 249 48 396 373 324 314 453
235 527 265 444 542 218 207 354 338 325 268 281 400
321 634 115 432 312 61 133 438 581 606 490 149
1 984 2127 241 1188 1185 802 22 431 945 2126 1 208 1 084 612
B4 133 72 132 106 43 44 13 133 145 14 13 143
- 74 - 13 7 - - 14 17 272 u 41 28
- 53 35 23 - 26 4 773 3 4 194 1 784 [R1e}
i 2.58 1.87 2.41 2.26 2.58 1.40 2.04 2.46 289 2 272 2.14
380 3.23 2.84 3.08 2.84 3.26 2.08 3.27 313 339 326 3135 3.26
284 770 183 560 758 208 13 n2 430 857 “) 37 4.9
284 755 183 560 758 268 13 211 477 452 407 an 410
210 524 13 387 509 189 n 164 324 303 269 257 N3
17 217 90 184 241 88 8 19 174 17 124 120 N2
112 204 78 180 234 85 8 106 149 101 n3 109 194
42 136 2} 10 1720 41 1 14 70 77 i 65 43
24 83 21 59 12 36 1 20 7 55 55 42 34
[ 12 10 4 7 2 - 13 10 17 12 7 2
- 5 - - - - - ) k| 205 34 - )
- 10 - - - - - - - - - - B
Fanilies 824 1 240 193 ’m 1135 492 77 9 459 11 03 [ 23 37
With own children under 18 yeors _.__._. 544 538 47 353 414 209 3 98 257 616 345 304 109
Numbes of own children under 18 yeors __. 1 297 1 025 14 703 490 418 3 148 474 1154 724 605 20
Marvied-couple fumilles m 34 1ms 632 908 n2 8 it L] 438 541 0d 490 149
With own children under 18 years 160 236 17 254 312 125 1 49 175 270 275 23) 34
Number of own children under 18 years 340 469 43 508 531 254 1 B0 324 544 553 454 68
Fomcle hovsshelder, ne bush 445 510 57 202 197 145 9 n 179 49 160 145 154
With own children under 18 years _______ 367 272 26 90 92 T4 2 32 &7 322 81 87 64
Number of own chidren under 18 yeors _.. 919 508 62 124 143 152 2 59 122 573 154 130 134
MARITAL STATUS
) Male, 15 yows and ever . ! 53 1 6% 4 1" 1 456 [ 3! k21 953 958 1415 1 257 Y 750 763
-------------------- 347 594 158 326 344 203 107 835 302 549 464 1078 256
Now mamed, except separated 8 718 131 666 942 339 64 167 474 623 433 524 m
Separated 37 85 16 21 8 18 9 4] 49 49 34 3! n
45 96 30 39 40 17 - 35 54 54 U Vol 80
66 203 B4 139 M2 104 6) 75 a9 140 92 88 150
1 342 2 067 LX) 1 484 1 285 00 214 982 1160 2 064 1 287 2158 70
44) 529 139 28! 356 152 106 608 259 611 240 t 293 190
352 681 19 866 937 340 63 157 485 638 633 522 168
114 133 13 47 18 2 2 2) “ 107 33 34 90
e 440 98 275 303 158 ] 9% 275 394 229 184 u)
215 284 62 215 241 128 35 100 nz 312 132 123 91
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_Table P-1. General Characteristics of Persons: 1980—Con.

{For meaning of symbols, tee Infroduction. For definitions of terms, see appendixes A ond B)

Chott
_ Wakker County. Ga. oty Teon
COﬂSUS Tmm Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct Troct
0201 0202 0203 0204 0205  0206.01  0206.02 0207 0208 020900 0209 02 0001 0002
AGE
POTPOMS . e 73 4 061 9 187 11 456 3629 1515 T 840 1 5% im 1224 3370 1 668
Under 5 vl:sd. - 531 278 658 209 982 293 1715 639 222 266 85 248 142
5109 yeors __ - 526 266 725 217 1003 326 199 659 213 328 9 225 145
10 to 14 years - 549 232 760 251 969 322 223 643 239 333 107 235 162
15 to 19 yeors - 649 307 856 222 1016 284 253 686 260 340 130 257 189
20 o 24 years - 598 335 824 174 982 2446 199 574 173 279 87 279 144
25 m34vmr:: - 1 060 542 1 389 418 1 873 630 369 1177 412 5N 159 465 230
35 to 44 yeors . . 893 385 1 241 396 1 419 503 322 880 316 454 168 272 152
45 to 54 yeors - 864 504 1 063 257 1079 44 295 758 235 444 109 340 183
55 10 64 yeors - 787 513 909 346 1 030 351 230 84! 242 327 127 442 145
65 1o 74 years 554 419 534 234 689 215 169 644 153 Faal 97 340 15
37 280 280 13 414 13 81 317 85 208 56 267 59
29 106 267 91 302 s 58 264 75 100 31 0
5 585 32277 6 919 2 104 8 257 2 419 840 5 740 1817 2 786 906 24613 1173
5 332 3109 6 555 1 997 7 830 2513 1 749 5 455 i 708 7 644 844 7 497 t 101
4 950 2 902 & 058 1 908 T 265 2 U9 435 5074 1 580 2 454 781 2 351 bzl
1237 928 ! 249 496 1 552 504 357 1355 352 668 220 830 242
1076 829 1079 428 1352 434 e 1173 317 811 190 749 FAH
2s 36.3 305 335 28.9 30.7 N4 o 2.0 kPR 310 il 7
3 8s 2 208 4 1 470 5812 1837 1> 4180 123 1 945 (18] 188 00
241 133 kk} 110 473 127 8! 301 110 138 4) 121 62
21 116 344 107 469 161 85 315 94 160 47 1o 77
278 120 348 114 476 170 110 348 107 159 44 118 91
k¥sd 158 421 106 466 131 10 328 19 160 & 17 93
325 174 413 88 505 132 105 321 92 126 45 135 80
510 278 70 220 983 327 179 583 199 257 79 231 ¢ 132
447 207 650 201 706 248 153 458 147 241 82 144 90
488 288 554 135 535 169 143 416 1o 239 59 203 100
AR 9 483 188 563 183 122 507 138 171 65 260 70
304 256 286 128 371 122 85 394 67 157 50 20! 70
23 179 17 73 265 & 49 209 50 137 a3 176 43
106 53 144 49 179 50 7 128 37 54 V7 45 19
2 956 1 811 3 609 1114 4 295 1 349 920 3151 893 I 449 468 1 44) 656
2 822 1752 3419 1 059 4 100 1300 872 1017 B4} 1 395 434 1 385 816
2618 1 445 3172 1018 3 824 1215 818 2 817 784 1 296 403 1330 569
715 5717 692 279 893 278 186 845 183 387 114 X7 142
627 524 597 243 778 238 168 741 162 353 100 467 134
339 4.0 39 344 301 313 325 330 27 336 326 397 286
7318 4 061 ¥ 139 2 837 11 456 1629 2 518 7 340 2 550 39 ) 224 3370 1 bbb
7225 3 981 9 239 28Y 11 445 369 2 515 717199 2 550 3 68¢ 1224 3370 | 666
2 592 1 588 3207 1029 3 815 1 226 861 2 826 Blg 1252 422 1289 515
2127 1181 2 694 795 i 1 055 Nné 2185 675 1 070 3 929 417
465 407 513 234 594 17 145 641 141 182 79 360 98
438 393 482 223 551 167 137 415 136 171 76 k¥q3 90
1 832 953 23N 718 2 830 948 638 17 614 941 306 661 256
2728 1 343 3577 1 063 4 679 1 438 992 3185 1107 1 464 480 ) 349 843
73 57 83 27 121 17 4 n 13 2 16 7 2
92 100 - - - - - 37 - 105 - - -
1] - - - N - - 4 - - - - -
2.79 249 2.88 276 3.00 296 2.92 276 313 294 290 261 hx)
314 296 in 324 333 3.26 328 324 355 325 kival 318 368
m 79 814 L2y 1 083 328 250 263 0 499 153 07 174
787 586 814 347 | 083 328 250 963 238 401 153 807 174
528 396 518 240 n2 214 158 699 158 261 103 437 105
196 168 193 106 277 82 58 322 58 87 a2 202 32
193 185 189 104 n al 53 13 58 85 41 189 30
178 126 214 86 247 74 85 169 54 103 32 104 40
7 80 73 18 13 39 2% 88 25 37 14 74 23
4 4 9 3 n ) 1 7 - 2 12 [}
84 93 - - - - - - - 98 - - -
Familes 21y 1181 2 o4 795 im 1 05§ Né 2185 878 1070 M3 k73l a7
With own children under 18 veors _.._._.__.._ 970 490 j 352 406 1757 547 383 1mm 388 555 183 384 221
Number of own children under 18 yeors } 800 845 2 426 789 3 302 1015 701 2 089 785 1 041 345 725 455§
Married-couple fomllles ____________________. 1832 953 2372 ns 2 8% “8 638 mm 4 ™1 30 ) 256
With own children under 18 yeors _. ... _.__ 840 389 1188 348 1 567 526 341 876 364 494 172 287 130
Number of own children under 18 yeors | 584 672 2 145 s 2 948 947 633 1 652 nm 937 329 503 3
Fomale hewseholder, ne bushand presest 33 195 265 o ns 7 0 a3 L] *% N 228 4)
With own chuldren under 18 yeors _____________._. Ny 87 143 32 164 31 35 210 17 44 ] 103 86
Number of own chikdren under 18 yeors _______________ 183 151 2% 58 34 52 59 n 36 85 16 200 173
MARITAL STATUS
2497 1 446 3 408 10 4 088 1 309 "2 2 642 54 1376 454 1193 539
508 267 709 21 243 205 60! 233 290 99 313 185
1 90 96 2 436 732 2916 970 660 1778 (X)) §75 316 692 268
35 17 9 45 n 18 56 10 10 7 27 16
67 43 56 sl 78 25 20 61 2% 40 12 60 20
186 123 159 30 183 80 69 167 5 61 20 101 50
3 028 1 83¢ 3 113 4 I 1379 46 3 218 m ) 488 4r9 V49 (3¢
443 24) 53t 168 632 169 136 463 152 177 74 233 191
1 888 1 008 2 420 733 2 903 975 650 1m 632 §77 316 &88 270
7 32 56 8 75 15 21 \ad 17 25 [} 27 33
433 362 393 148 534 150 89 572 93 226 58 328 100
204 194 280 82 250 70 50 305 28 83 25 193 84

CENSUS TRACTS
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Table P-1. General Characteristics of Persons:
[For meaning of symbols, see introduction. For definitions of terms, sse oppendixes A ond 8)

Census Trocts
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Fomlies
With own children under 18 yeors .. ————
Number of own children under 18 yeors _____...._.___.

Morvied-cowple famllles _______.______._____.
With own children under 18 years __._
Number of own chlidren under 18 yeors .. oo oo

Femele houssholder, ne huchond present
With own chddren under 18 yeors ___ . ...
Number of own children under 18 yeors

MARITAL STATUS

1980 —Con.

Hamilton County, Catooso County, Go. Dode County. Ga
Yenn. —Con
; Sequotchie Troct Troct Troct Troct Troct Troct Troct Troct Troct
Romonder | County, Tenn. | County, Temn. 0301 0302 0303 0304 0305 0304 6307 0401 0402
72 272 24 416 3 608 3 %09 4 961 5 220 7 6864 1188 4 133 5N v 045 3n
5 347 1842 681 305 92 453 596 2 a3 379 656
6109 2 044 7 366 En 519 730 275 500 56 760 315
6 291 2 098 79 318 435 524 864 260 505 506 72 87
6 735 2322 805 373 42 454 845 327 532 580 923 315
5 849 1931 683 307 73 419 562 304 503 446 87 320
12 670 3703 1369 678 8% 1015 1 386 489 95 855 1487 54
9 938 3 009 1 084 519 80 73 1112 390 788 794 115 434
7 482 2 559 831 4 4% 485 795 374 760 724 851 3l
5 832 2 146 699 290 99 331 01 259 564 591 74 72
3 1 802 575 225 344 197 392 201 373 364 528 147
2112 960 348 114 145 % 181 &7 190 193 332 57
2 153 785 257 128 169 193 255 92 181 164 267 15
53 159 17 911 6213 2833 3585 3427 5534 2354 4603 445 6689 2301
5 501 16 956 5877 2671 3396 3426 5258 2228 4384  4185| 6344 2152
46 162 15 740 545 2493 316 3185 490 2027 4078 3894 5738 Y 9%
8 528 3 752 1287 475 680 435 847 97 818 825 1229 339
7 393 3 338 1124 422 587 349 728 44 705 703 1 083 282
%9 303 2.4 2.1 2.9 275 00 289 309 e 284 24
36 561 12 414 4389 1972 2597 2641 37 Y62t 3 IBY 3151 4 40e 162
2513 880 349 138 197 223 299 103 194 183 316 142
2 962 1 044 350 182 197 259 359 137 226 215 389 148
3075 1003 384 162 218 256 326 e 257 256 373 14
3312 1113 404 187 228 231 289 159 277 92 w3 159
3018 955 342 160 196 205 7 151 264 256 “3 180
6 503 1 865 879 7 451 533 75 255 520 483 m 262
4933 ) 499 535 257 343 382 548 201 403 425 P54l 221
3 786 7 202 425 210 237 236 413 206 397 375 50 148
2 999 1153 382 138 234 17 330 136 315 13 395 137
2 108 1 012 33 130 199 106 213 108 207 227 287 72
1 352 598 226 83 97 59 120 4% 123 126 212 34
! 035 387 129 54 9 138 42 8? 86 129 55
27 387 9 240 3 209 Pats 1929 st 2887 1234 2462  2433| 3478 V154
26 112 8 784 3 056 1 367 1 824 1 754 2 755 1174 2 340 2 301 3 315 1 089
24 048 8 189 2 842 1279 1710 1634 2589 1073 2180 2 15| 2 98 1012
4814 2 148 729 259 409 25 88 224 4 &7 700 173
4234 ! 930 849 230 354 205 a7 194 an 435 615 im
305 s 304 05 308 778 305 310 320 328 b X3 270
n m M 416 605! 3909 4961 ST e 3186 6133 5918| 9045 11N
70 639 24 230 B473| 3909 4944 5220 7664 318 6117 5914| 8452 323
23 865 8 270 2 891 | 291 1 693 1652 258 1133 2132 2182 294 } 054
20 235 6 800 249 117 1416 140 2205 897 ) 801 1736|2426 922
3 430 ) 470 482 124 277 182 380 236 331 428 518 132
3120 142 458 157 263 168 343 214 298 402 48 124
18 062 5 838 2 068 989 1222 135 1984 739 ! 548 V4350 2 08 8N
28 186 9 925 340 157 1983 2178 30u 1273 2375 2 281 3476 1 374
726 197 74 52 I 51 n 62 58 14
337 140 85 - 17 - - - in - 58 z
b 248 44 8 - - - - - - 2 325 -
2.98 293 2.93 3.03 292 318 2.96 2.8 287 274 294 n
319 3.32 ¥ 330 126 3.40 328 324 318 3 129 337
5 M9 1 762 m 39 490 287 573 2640 583 857 204
5 653 2 841 847 339 490 287 573 268 554 557 97 204
3 614 1 799 574 209 340 178 384 187 351 381 540 140
1335 N6 206 79 149 n 156 78 125 79 28 50
1 282 206 203 78 144 69 155 7 120 176 214 3
1 305 593 198 79 105 60 112 58 126 "2 161 45
84 237 70 I u“ 4 74 20 72 57 84 18
50 12 5 s 1 1 3 3 5 7 12
286 186 54 - - - z z ¢ - 6 -
10 5 2 - - - - - Z - - N
20 235 6 800 240 YN 146 a0 27208 U 1 801 17| 242 m
11 078 3 619 1 309 818 749 895 1 245 4%0 931 928 1 323 518
20 194 6 634 2457 1138 1412 1685 224 874 1 610 1813 2 457 97
18 062 5 838 2 048 W 122 1350 194 9 1548 145 20m m
9973 3187 1150 544 645 823 1124 400 804 736 11ss 451
18 325 5875 2169 1017 V209 1558 2018 731 | 406 1302 7164 892
1 761 70 04 166 " 162 134 209 281 255 n
922 353 127 0 91 » 82 108 173 136 50
1572 640 238 101 180 105 189 131 176 268 232 80
2 454 3 s 308 1430 145 1 270 1149 2199 2080 330 1187
6 086 2 076 653 306 308 336 535 738 " 438 849 235
1B 585 6 051 2136| 1018 ) 285 1315 2015 789 V59 1488|2157 834
181 99 2 14 28 1 20 23 25 13 23 19
449 215 78 3 28 28 4 2 35 " 8 N
1163 504 192 81 86 n 124 %8 e e 179 58
28 01 9 487 3306] 1490 1985 1903 2933 1262 2306 2497) 34 1193
4833 1 456 488 233 310 252 403 179 374 08 896 167
18 541 6 048 2148 102 1 261 137 2022 770 | 584 Va3 215 836
265 i 34 17 30 19 £ 2 37 N [ 19
2 73) 1 308 47 139 243 149 297 136 91 337 453 12
() 564 199 79 14} 106 169 148 218 240 192 61
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Toble P-1. General Characteristics of Persons:

[For meaning of symbols. see Infroduction. For defmitions of termns, ses appendixes A ond B]
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Married-couple lamilies
With own children under 18 yeors

Female
Weh own children under |
Mumber of own chidren

MAMYAL STATUS

CENSUS TRACTS

1980

Catoosa
The SMSA | Georgio (pt.) | County, Ga. Ga. | County, Ga ) Total (CDP  Red Bank cty
424 340 108 779 % M 12 38 5 470 120 76) 287 740 149 343 n me 1 430 1 297
30 697 8 08] 2 788 935 4 338 22 616 20 093 11912 1043 1032 739
33 212 8 916 3 280 1075 4 561 24 796 21 518 12 165 V226 VN2 806
34120 8 969 323 1 069 4 688 25 151 22 257 12 548 1 432 1139 849
38 595 9 586 3343 1238 5 005 29 25 882 15 309 1722 259 1157
37 883 8 572 2 934 1187 4 471 2 311 26 897 18 840 1 963 703 1 522
49 899 16 815 6 264 1991 8 560 53 084 48 012 27 033 3348 2 553 2 388
50 544 13 534 4 996 1 551 6 987 37 010 32 917 17 198 2473 1787 1 521
45 278 11 156 4 042 1162 5 952 4122 30 732 18 204 2718 1019 1307
40 01) 9 784 3 035 1 044 5703 30 227 27 382 16 99 2 480 548 1331
2 6 752 2 096 875 3 981 22 N 19 934 13 073 1 693 309 1 082
17 238 3414 981 389 2244 13 624 12 316 8 492 898 159 595
12 126 3 284 1182 382 1720 8 842 7 800 4 501 418 439 289
320 989 7 ™ 26 987 8 990 41 820 243 192 219 068 130 183 17190 7 834 10 692
305 454 73 7182 25 548 8 494 39 738 23 472 208 839 124 255 16 479 739 10 213
282 243 68 423 23 748 T 35 958 213 820 192 624 114 274 15 444 6 940 9 502
&4 716 14 963 4477 1 568 8 918 49 753 44734 29 413 3 801 702 2 29
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NEIGHBORHOOD ANALYSIS
South Center City

Planning District No., 2

Introduction

Planning District No. 2 includes the southwestern part
of the City of Chattanocoga and the eastern slopes of
Lookout Mountain. It is bounded

on the north by I-24 and Chattanocoga Creek,

on the east by the Town of East Ridge,

on the south by the Tennessee-Georgia state
line, and :

on the west at the top of Lookout Mountain.

Census Tracts 18, 19, 23, 24, and 25 are included in
this district.

Locally, Census Tract 18 is known as St. Elmo;
Census Tract 19 is known as Alton Park; and
Census Tracts 23, 24, and 25 are known as
East Lake and Missionary Ridge.

The settlement in this area probably began between 1860
and 1865. An 1886 lithograph shows Broad Street, a
mill, the railroad crossing Chattanoo'ga Creek, a bridge
across Chattanooga Creek in the vicinity of Alton Park
Boulevard, and Rossville Boulevard.

East Lake {Census Tracts 23, 24, and 25) was annexed
to the City of Chattanooga in 1925.

St. Elmo, Alton Park, and Missionary Ridge were

incorporated satellite cities, but gave up their charters
and were annexed to Chattanooga in 1930,
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B. Nature of the Land and Surrounding Influences

Planning District No. 2 has a total area of 6,377 acres,
Area or about 9.9 square miles. Less than 1% of the area is
water surface and 38% is vacant land. The large percent-
age of vacant land is due to the fact that most of the land
in the middle of the district is low, swampy, and subject
to flooding; and some land on the east and west of the

district is very steep.

The western edge of the district is on the slopes of Lookout
Mountain, The eastern edge is Missionary Ridge, reaching
an elevation of about 1,200 feet, about 550 feet above the
valley. There is a ridge in the southern part of the district
between Census Tracts 18 and 19.

Topography

The land around Chattanooga Creek (the eastern and
northern boundaries of Census Tract 19) is low, swampy,
and subject to flood, This portion of Chattancoga Creek
was re-channelized in 1968 to accommodate the railroad '
Relocation Project. However, this action has had little
effect in improving the flood situation in the area.

Land Use The land use pattern in Planning District No. 2 is quite

(Map follows) varied. St. Elmo is an older residential neighborhood
and tourist oriented commercial development in the
northern end at the foot of the Incline Railway.

Alton Park is a neighborhood of mixed housing and heavy
industry, with no strong neighborhood commercial focus. There
are two public housing projectsand a very smallamountof221-D-3
housing developments in the residential areas. Truck

terminals occupy some of the land at the north end of the
neighborhcod along Alton Park Boulevard. Broad Street,

in the northwest part of this area, is oriented to tourist

traffic.

East Lake is an older, residential neighborhood with strip
commercial development along Rossville Boulevard. The
only real community commercial center is adjacent to
Rossville, Georgia, at the state line. There is some
heavy industry along the Belt line Railroad west of Dodds
Avenue and some truck terminals in the northwest corner
of Tract 25 near I1-24.

Missionary Ridge, on the east of the district, is an older,
~ upper and upper-middle class neighborhood developed to
1 take advantage of the views. These are primarily single-
family homes, but many of the larger ones have been
converted to multiple dwellings.

There is a large cemetery, Forest Hills Cemetery, on the
ridge between St, Elmo and Alton Park.
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Land Use Study - 1970

(Cont.)
Table No, 1%
Land Use
Use Census Tracts

18 19 23 24 25 Total
Residential
Acreage 380.9 317.2 179.3 388.3 376.4 1642, 1

(26%)

Industrial 37.2 211.5 81.5 23.7 64.0 417.9
Acreage (7%)
Commercial 15.8 65.3 60.7 46.0 35.5 223.3
Acreage ¢ (3%)
Institutional,
Recreational 183.9 51.3 17.7 26.2 47.6 326.7
Acreage (5%)
Trans.,
Comm, & Util. 17.0 223,17 31.9 6.6 47.4 326. 6
Acreage (5%)
Streets 251.0 200.1 152. 4 160. 8 241, 0 1005, 3
[Acreage (16%)
Vacant &
Water j 845,2 680.5 | 576.7 113.7 219.0 2435, 1
Acreage (38%)
*Source: Chattanooga-Hamilton County Regional Planning Commission

The major street systems in this district include I-24 and
portions of five highways:

U. S. 11 and 64 - (Broad Street and Cummings Highway)
Tennessee 58 - Ochs Highway, West 40th Street,
Alton Park Boulevard)
Tennessee 17 - (St. Elmo Avenue)
U.S. 27 - (Rossville Boulevard)
U.S. 41 - (Bachman Tubes and Westside Drive)

In addition, Dodds Avenue, 4th Avenue, Hooker Road, and
38/37 Streets serve as major arterials.
circulation is limited by the Chattanooga Creek.

Good east-west
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tccidents

ajor Street Collector streets in Planning District No. 2 include:

South Crest Road, E. 28th Street, S. Hickory Street,
Hamill Road, W, 40th Street, Tennessee Avenue,

E. 49th Street, E. 44th Street, E. 34th Street,

W. Shadow Lawn, Westside Drive, Jerome Avenue,
W. 45th Street and 33rd Street.

braffic and The traffic volumes on the highways in this district are
summarized in the table below, ranked in order by traffic
volume:
Table No., 2% _
Traffic Volume !
Average
Location Daily Traffic
1. 1-24 72,000
2. Rossville Blvd, {at 49th Street) 27,000 (not on map)
3. Rossville Blvd. (at 38th Street) 25,000
4. Westside Drive (at Bachman Tubes) 22,000
5. South Broad (at 35th Street) 21,000
6. South Market Street 12,000 (not on map)
7. St. Elmo Avenue 8, 000
8. Cummings Highway . 8, 000
9. West 40th Street 4,000
10, Ochs Highway 3,000
11. Hooker Road 3,000

*Source: Tennessee Dept. of Transportation
The accident rates in the City of Chattanooga, measured in
accidents per mile of streets over a seven-month period in
1968, ranged from 2 accidents/mile to 14. 6 accidents/mile,
with the average being 5.4 accident/mile. District No, 2
had 3.6 accident/mile of streets, or below the city average,.

There are about 400 acres of vacant land that have potential
for development in terms of soil types and topographic
features, This land consists of some of the gradual slopes
on Missionary Ridge, parts of the ridge between St. Elmo
arlxd Alton Park, and some other scattered sites in between,
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All of District No. 2 drains toward Chattanooga Creek
as it meanders through this area.

This creek has a

very shallow gradient, and many times the water in the

stream moves very slowly, if at all,

This aggravates

the pollution problem, since the waters, once polluted
remain almost stationary for long periods within the

district.

"Chattanooga Creek is without a doubt the most grossly

polluted stream in the Chattanocoga area, ' according to

the Stream Control Division of the Tennessee Department

of Public Health.

This pollution is the result of industrial

activity within the district and other manufacturing concerns

immediately south of the district in Georgia.
industrial facilities are not contrelled by the

Georgia

Since these

Tennessee State Regulations, application of a federal
program is highly desirable in improving water quality

within District No. 2.
established on Chattanooga Creek in 1964,

Seven sampling stations were

A summary

of latest available data from these stations is given below:

Table No. 3%

Water Pollution in Chattanooga Creek

Item Measured

CRatenersnGgek

Measured against

Dissolved Oxygen
Content

.1 ppm to 2.6 ppm

3 ppm is a bare minimum
to. sustain fish life,
Seldom should it be
below 4 ppm.

35,000/100 ml

Biochemical Oxygen| 5.6 ppm to B.O.D. greater than

Demand (B. O.D.) 24.1 ppm 5 ppm indicates organic
pollution.

Coliform Bacteria 8,000 to More than 1, 000/100 ml

of water is evidence of
pollution,

Fecal streptococci

2,900 to 105, 000
colonies/100 ml

More than 100 colonies/
100 ml of water indicates
a high degree of recent
fecal pollution.

*Source:; Tennessee Strearmn Pollution Control Division

The measurements and locations of the stations indicate

that a considerable amount of the pollution originated below
the state line, and that a large amount of the pollution,
particularly the coliform bacteria and the fecal streptococci,

originated in District No. 2,
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The measurements and locations of the stations indicate

that a considerable amount of the pollution originated

below the state line, and that a large amount of the pollution,
particularly the coliform bacteria and the fecal streptococci,
orginated in District No, 2.

One station for sampling air pollution is established at
South Broad Street. The results from this station are
summarized below:

Table No, 4%

Air Pollution (March, 1972 - March, 1973)

Item Measured Amount Mgasured Against

Suspended particulate 93,2 micrograms | 50 micrograms for

concentration per cubic meter residential areas,
of air 75 micrograms for

commercial areas,
100 micrograms fozr
industrial areas.

*Source: Chatt. -Ham. Co, Air Pollution Bureau

The problem of this excessive pollution is compounded
by the fact that District No. 2 is in an 'inversion bowl"
created by Lookout Mountain and Missionary Ridge.

Much of District No. 2 is subject to flood, both from
headwater flooding on Chattanooga Creek and from back-
water flooding from the Tennessee River. The accompanying
map shows the extent of the area covered by the valley

zone and the area covered by the'l00-Year Flood",

District No. 2 is made up of four older residential
neighborhoods, cut up by several ridges and Chattanooga
Creek, which periodically floods much of its surrounding
lowlands. Industrial and strip commercial development
occupy about 15% of the total area, further cutting up the
residential sections of this district.
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sther Public
sommunity
racilities

Utilities

Storm
Sewers

Street
Lighting

Although there are no branch libraries within District
No. 2, there is one located immediately to the north
at Howard High School. There are three bookmobile
stops in the District. Two of these stops are in Tract
19 and the third is in Tract 25.

The South Area Center, located on 37th. Street is a
neighborhood service center of the Community Action
Program. The services consists of adult education,
medical assistance for infants and persons over 65,
dental services, a family planning clinic and an immuni-
zation clinic,and a home management consultant.

Since District No. 2 is located within the City of Chattanooga,
it is served by the City's gas, water, electricity and
telephone companies. Service appears adequate. Sanitary
sewers are provided for the entire District, with the
exception of two small areas in Tract 19. These areas

are so low that a pump station would be required to lift

the sewage out of them and into the regular sewer pipes.

Storm sewers were mentioned earlier in conjunction
with streets and curbs. Since about 42% of the streets
in the district have curbs, it is indicated that about the
same amount of the streets have storm sewers or other
drainage structures,

The street lighting program recently coempleted by the
City of Chattanooga has upgraded the street lighting quality
in District No. 2. At present,

7. 8 miles of streets are lighted to highway standards,
8.3 miles of streets are lighted to major arterial
standards,

10. 3 miles of streets are lighted to collector standards.

In addition, all residential streets, with the exception of
a few small, scattered segments are well lighted.



Semi-Public
Facilities

Solid Waste
Disposal

There are 65 churches located within District No. 2, or
about one church for every 450 persons. This is a greater
proportion of churches to population than the city average
of one church per 625 persons, This would suggest that
either people from outside the district attend church within
District No. 2, or, as is probably the case, that there are
a number of small churches within the District.

There are three day-care centers within District No. 2,
One of these is located in Tract 19, one in Tract 25, and
the third in Tract 18, This is probably a reasonable
distribution of these facilities.

4

Like the rest of Chattanooga, garbage is collected twice
weekly from residents in District No, 2. Restaurants get
more frequent service, up to four days weekly, and
businesges usually get rid of trash themselves. The

City also maintains brush collection upon request and

will collect brush any of the five-day work week.
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Fish and Aquatic Life

One of the most important uses of the streams in the basin is for the growth and
propagation of fish and other aquatic life. Fishing provides a major recreational
_ outlet for visitors and residents of the area, as evidenced by the 35,977 fishing

licenses issued in 1977. But more important than their recreational value, fish and
the complex aquatic food chain which supports them represent an important and

integral part of our environment.

The waters of the basin support a wide variety of fish species. When considering
only those species most important to the fisherman, three broad categories may be
established: warm water species, cool water species, and cold water species. The
warm water species include the largemouth bass, bluegill, crappie, suckers, and
carp. The cool water species include smallmouth bass, rockbass, sauger, walleye
and yellow perch. Numerous streams within the basin support good populations of
rainbow and brown trout, which are classified as a cold water species.

All streams within the basin, except three which are contained within private
ownership boundaries, are classified for fish and aquatic life. The criteria applying
to this stream classification includes specific temperature limits. The maximum
allowable temperature in these streams, except recognized trout streams, is 30.5
degrees Centigrade. Trout waters must be maintained below a maximum of 20.0
degrees Centigrade. Observations by the Tennessee Wildlife Resources Agency
have indicated that cool water fish species are normally found in streams with
maximum temperatures of less than 28.0 degrees Centigrade. The Wildlife
Resources Agency has recommended to the Tennessee Water Quality Control Board
that a number of streams or sections of streams in the basin be classified as
coolwater streams, and that criteria be adopted to limit the maximum temperature
of these streams to 28.0 degrees Centigrade. A list of these streams is given in
Table III-4, The Division of Water Quality Control will be guided by this
recommended maximum temperature when effluent limits for coolwater streams
are established.

Recreation

The major forms of water related recreation in the basin are boating, swimming,
fishing, picnicking, and sightseeing. For these uses, there are available within the
basin four large reservoirs of 1,000 acres or more, 35 ponds containing 5 acres or
more, approximately 2,580 small ponds under 5 acres in size, and numerous miles of
streams having sustained flow the year round.

Although it is difficult to quantitatively express the actual amount of recreational
use of all the surface streams in the entire basin, some data is available from the
Tennessee Valley Authority for Chickamauga Lake. The annual recreational use of
this reservoir is estimated to be approximately 5,745,000 man-day visits. Although
this amount of use is considered to be much less for the minor tributary streams in
the basin, water oriented recreation is considered to be an important overall use of

all the surface streams.

The majority of streams within the basin have been classified for recreation except
for: Tennessee River mile 448.0 to mile 460.6; Lookout Creek from its mouth to
the Georgia-Tennessee 'state line; Citico Creek from its mouth to origin; South
Chickamauga Creek, West Chickamauga Creek, and Spring Creek from mouth to
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Georgia-Tennessee state line; Friar Branch and Royall Springs Branch from mouth -
to origin; South Mouse Creek from mouth to mile [8.8; and limited sections of .

. certain streams immediately below sewage treatment plant outfalls. These
exceptions were allowed by the Water Quality Control Board to prevent water _
contact recreation where the possibility of pathogenic organisms being present was
_dreat. This exception is in no way intended to exempt sewage treatment plants -
from the requirement of adequate disinfection of their effluents, but rather is an
added safety precaution which was deemed necessary because of the lack of
knowledge concerning the effectiveness of chlorination upon viruses. B

Livestock Water and Wildlife

Disaggregation by area of data from the 1976 Annual Bulletin of Tennessze
Agricultural Statistics indicates that there are 156,725 cattle and calves, and
18,575 hogs in the basin. In addition, there are sheep, lambs and goats, horses and -
ponies within the area but numbers were not reported in the Bulletin by county.
Practically all these animals obtain their water from either natural streams or
ponds. Maintenance of water quality to meet the requirements of livestock i
watering is vital to protect this valuable asset in the basin. :

Wildlife is abundant in the basin and provides the outdoor enthusiast and hunter a
great deal of recreational opportunity. Large game animals and waterfow! make
frequent use of the larger streams and ponds, and numerous kinds of smaller
wildlife use the streams of the basin either as a source of water or as part of their
natural habitat. All streams within the Lower Tennessee River Basin have been p
designated for livestock watering and wildlife, except Citico Creek, Burra-Burra
Creek, Davis Mill Branch, and East Acid Branch.

Irrigation

It is estimated that in [964 there were about 45 irrigation systems in operation in
the Lower Tennessee River Basin. In the following decade there was a 67 percent
decrease in the number of systems; only 15 were reported in use in [974, The
primary reasons for this decline is believed to be due to the absence of extended -
drought periods during recent years and the labor costs associated with irrigation
systems. Presently, only 50 acres of farmland are being irrigated in the basin.

Although irrigation presently represents a minor volume use of water in the basin,
during drought perods, when stream flows are low, irrigation can become a vital -
need to save crops. Therefore, all streams, except Citico Creek and those stream
sections contained within private boundaries, which have a sustained flow are

classified for irrigation use. B
-‘_J‘
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Navigation

The U. S. Corps of Engineers has the responsibility of maintaining navigation in the

navigable waters of the State. A public notice, listing those tributary streams in

the Tennessee Valley which are considered navigable, was issued by the Corps in

1965. The Tennessee Water Quality Control Board has followed this listing in

establishing the navigatjon classification. Those stream sections classified for [
navigation are: Tennessee River mile 416.5 to mile 499.4; Sequatchie River from

mouth to mile 3.5; and the Hiwassee River from mouth to mile 23.9.
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Table II1-1 lists all known dischargers to each segment and the maximum [,
stréam loads for each segment. This term refers to the maximum quantity of a
_ particular pollutant (usually expressed in pounds) that the stream segment can
assimilate without causing a violation of stream standards. The calculation of the r
maximum load must account for a number of factors including the nature of the l"
\__ pollutant, background concentrations of the pollutant in the stream, the quantity of ‘
streamflow, the physical character of the stream, the quantity of flow from the [
dischargers, and others. Because many of these factors cannot be adequately —
evaluated at the present and are subject to change with time, a maximum allowable l
waste load expressed in pounds is not always the most practicable method for -
controlling pollution in a segment. In particular, for those segments where S
discharger flow may represent a significant portion of total streamflow, better o
control of a particular pollutant may be achieved through limits of effluent -
concentrations. Thus, effluent concentration (in addition to allowable pounds)
loading is listed for dischargers to all stream segments. The background T
information used to determine the maximum allowable wasteloads is given in -
Appendix C. Chapters IV and V discuss the significant discharges (i.e. industrial,
municipal and other domestic discharges) in considerable detail. -

Within the Lower Tennessee River Basin lies Chattanooga, one of the four
major metropolitan areas in Tennessee. Due to high population density and A
industrial development, many water quality problems exist in the Chattanooga
area. There are also several other areas of high population and/or industrial and
mining development in the basin which have significant water quality degradation.

Outside of these problem areas, the water quality in the Lower Tennessee
River Basin is good. There are few known naturally occurring pollution problems in
the Basin, and except for moderately high concentrations of iron and manganese in
some streams, and low pH in a few springs in the Unicoi Mountain Region, the low
natural concentration of minerals in the basin's waters present no great problems in
obtaining domestic and industrial water supplies.

The surface waters of the basin support a wide variety of fish and other
aquatic life, and provide for the growth and propagation of these species. Water E
contact recreation is a recognized use of the streams in the basin, and all are
classifed for this use, except for (1) limited segments below certain waste
treatment outfalls and (2) stream segments with chronic water quality problems E
created by the long-term multiplicity of waste discharges. :

The most extensive degradation of water quality in the basin exists in the E
Chattanooga area. Citico Creek and Chattanocoga Creek (and tributaries) are :
grossly polluted by combined sewers, urban runoff, and a multiplicity of industrial

discharges, which cause low dissolved oxygen (DO), extreme pH values, high solids, al_
oils, metals, and phenols in the water of these streams. In addition to many {
industrial discharges (including C F Industries, a large fertilizer plant), South -
Chickamauga Creek (and tributaries) has several large domestic wastewater ..]

treatment outfalls (including Brainerd and East Ridge) which currently cause
violations of water quality standards. Low DO, extreme pH, and excessive coliform
ammonia, nitrates, and metals characterize the water of this stream. Citico
Creek, Chattanooga Creek, and South Chickamauga Creek also receive much
polluted flow in the form of pavement runoff and bypassed waste from overloaded -
sewers.

All three of these'streams flow into the Nickajack Reservoir backwater of
the Tennessee River below Chickamauga Dam. This segment of the Tennessee
River receives waste flow from numerous industries (especially cooling water oF

- discharges), several major domestic treatment plants (Moccasin Bend, Red Bank
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e and Signal Mountain), and from pavement runoff and sewer bypasscy, resulting in
DO, coliform, and temperature standards violations. Finally, most of e flow in
the Tennessee River below Chickamauga Dam comes from the lower ucepths of
Chickamauga Lake, after having been used by the Tennessee Valley Authority to
generate electric power. This water has the low DO characteristic of the Jower
" - depth of large reservoirs.

i The Tennessee American Water Company which serves approximately a
quarter of a million people in the Chattanooga area, takes its raw water from the
| Tennessee River, mile 485.5. Since 1960, rapid industrialization upstream of the

e intake has resulted in frequent taste and odor problems in the finished water
supply. Numerous spills of wastewater and hazardous materials in the vicinity have
1 also been documented.
-~

In 1972 the Commissioner of the Tennessee Department cof Public Health
- established a task force to study this situation. The task force recommended that
‘J existing pollution laws be strictly enforced, that the Tennessee Valley Authority
consider flow regulation to minimize the problem, that zoning requests and building
permits be reviewed carefully to prevent further adverse effects due to
development, and that the Company be required to make a complete study of the
problem. In 1973, the Commissioner issued a complaint and order to the Company
requiring a study to investigate inplant control measures, intake location, waste,
spill warning systems, and the feasibility of additional storage facilities for use
during spill episodes. This report was finalized in 1976.

i

’ Based on the company's study and other data available, the Commissioner
] ordered certain treatment modifications, removal of the intake to a location near
midstream, and construction of additional storage facilities. In June of 1977 this
- order was amended, delaying the moving of the intake for one year from the date
of completion of carbon filtration, early warning system, and additional carbon
B feeding facilities.  Another study to determine the effectiveness of these
modifications was also ordered.

- ' The Chattanooga Area 208 Plan proposes, in its continuing planning process,
to inventory potential spill sites, establish a spill prevention program, and
B investigate an industrial growth policy to preclude the potential for future

industrial spills. The Division of Water Quality Control will alsc continue to closely
observe the situation.

] The solution of the water quality problems in the Chattanocoga area depends
on optimal allocation of the available stream assimilative capacity to all
~dischargers, a viable program to control nonpoint pollution and industrial spills, and
an adequate monitoring of waste discharges and prompt enforcement of effluent
standards. The City of Chattanooga must also implement and enforce a
comprehensive industrial sewer use ordinance. All municipalities operating sewage
systems must correct excessive inflow and infiltrations and adequate control of
residual wastes must be instituted. The Division of Water Quality Control is unable
to provide sufficient manpower and resources to adequately manage water quality

_.-_in.the Chattancoga area. This situation is further exacerbated by the continual

7 "~ rincrease in population in the number of new industrial discharges created in the
Chattanooga area each year. -

1
Volunteer Army Ammunition Plant (VAAP) has discharged large quantities of
industrial waste to Waconda Bay, an arm of Chickamauga Lake. This discharge
contains excessive color, metals, ammonia, and nitrates, and varies rapidly in pH
\J from highly acidic to highly alkaline. The deactivation of the plant and its
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Little North Mouse Creek receives the effluent from Niota, including three
textile mills. Treatment at tnese facilities must be upgraded to mect stream
standards in the creek. Candies Creek, Greasy Creek, Blue Springs Branch, Spring
Creek. and Kinser Creek. all have had excessive BOD and coliform due to
discharges from various package treatment plants. Several of these treatment
plants have recently been upgraded to tertiary level treatment, and proper
operation should prevent further violation of stream standards. The Candies Creek
Sanitation District must correct infiltration before its plant will function

satisfactorily.

The Lower Tennessee Basin has two major Tennessee Valley Authority main
river projects. Chickamauga Dam, built in 1936 impounds the Tennessee River at
TRM 471.0, and Nickajack Dam, built in 1964 to replace Hales Bar Dam, impounds
the Tennessee at TRM 424.7.

Chickamauga Reservoir is generally considered to have good water quality;
however, the water quality standard for dissolved oxygen has been violated at
numerous stations in the reservoir. The low dissolved oxygen concentrations in the
waters of Chickamauga Reservoir result from hypolimnetic releases from Watts
Bar Reservoir. This dense, low dissolved oxygen content water from Watts Bar
Reservoir begins to flow under the warmer waters of Chickiamauga Reservoir at
approximately TRM 510.0. Dissolved oxygen levels in the hypolimnion during
summer months usually equals 5 mg/l depending on the degree of vertical mixing
which occurs throughout the season. Surface water dissolved oxygen
concentrations generally range from 5 to 8 mg/!l in the upstream section to 9 to 11
mg/l in the reservoir near the dam. Median values throughout the reservoir vary
from approximately 7 to 9 mg/l. Releases of water from Chickamauga Reservoir
to Nickajack have an average dissolved oxygen concentration of 8.23 mg/!l while the
minimum concentration has been 3.2 mg/l. :

There are !l municipal and industrial waste discharges to Chickamauga
Reservoir and its tributaries. The most significant of these is the Volunteer Army
Ammunition Plant which discharges large quantities of industrial waste to Waconda
Bay.

In summary, the quality of water in Chickamauga Reservoir is relatively
good. The major water quality problem which does exist is low dissolved oxygen
concentrations resulting from the upstream discharges from Watts Bar Dam.
However, there also exists the potential for the alteration of water quality in
Chickamauga Reservoir by the discharges from two nuclear power plants, Sequoyah
and Watts Bar, now under construction by TVA. '

In contrast to Chickamauga Reservoir, which has relatively good water
quality, the Chattanooga area of Nickajack Reservoir is considered by the
Tennessee Department of Public Health to be the most severely degraded
waterway in the Lower Tennessee River Basin. Nickajack Reservoir begins in the
extreme northwest corner of Chattanooga and flows through the heart of the city.
As discussed earlier, the most polluted streams in the study area are South
Chickamauga, Citico and Chattancoga Creeks. These streams receive discharges
from numerous industrial and municipal wastewater systems. All three of these
streams flow,into Nickajack backwater of the Tennessee River below Chickamauga
Dam. This segment of the Tennessee River directly receives waste flow from
numerous industries (especially cooling water discharges), several major domestic
treatment plants (Moccasin Bend, Red Bank, and Signal Mountain), and from
pavement runoff and sewer bypass, resulting in DO and coliform standard

violations. Finally, most of the flow in the Tennessee River below Chickamauga
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STREAM USE CLASSIFICATION FOR THE LOWER TENNESSEE RIVER BASIN

*] : (INCLUDING CONASAUGA BASIN)




STREAM

Tennessee River

Unnamed Tributary
Battle Creek
Big Fiery Gizzard
Little Fiery Gizzard

\ ! | \

. Appendix B
Stream Use Classification for the Lower Tennessee River Basin

P

(Including Conasauga Basin)

DESCRIPTION

Tenn-Ala State Line (Mile 416.5) to
The POT Light (Mile 448.0)

J___J L I i.;(‘ I

l

I

At Tenn. River Mile 417.5; Mile 0.0 to Origin

Mile 0.0 to Origin
Mile 0.0 to Origin
Mile 0.0 to Origin

Unnamed Tributary At Little Fiery Gizzard Mile 0.6; Mile 0.0 to Origin

Sequatchie River
Sequatchie River
Sequatchie River
Sequatchie River
Seqguatchie River
Sequatchie River
Coops Creek
Coops Creek
Tennessee River
Shoal Creek
Unnamed Tributary
Unnamed Tributary
Unnamed Tributary
Lookout Creek
Black Creek
Black Creek
Chattanoopa Creek

Tennessee River
Citico Creek
South Chickamauga Creek
Friar Branch

Mile 0.0 to 3.5
Mile 3.5 to 41.0
Mile 41.0 to 43.9
Mile 43.9 10 74.0
Mile 74.0 to 77.0
Mile 77.0 to Origin
Mile 0.0 to 0.3
Mile 0.3 to Origin

Mile 448.0 to 460.0 (Chattanooga Creek)

Mile 0.0 to Origin

At Tenn. River Mile 455.6; Mile 0.0 to 0.3

Mile 0.3 to Origin

At Tenn. River Mile 458.7; Mile 0.0 to Origin

Mile 0.0 to Georgia-Tenn State Line
Mile 0.0 to 1.6
Mile 1.6 to Origin

Mile 0.0 to Georgia-Tenn State Line

Mile 460.6 to 499.4 (Hiwassee)
Mile 0.0 to Origin

Mile 0.0 to Georgia-Tenn State Line
Mile 0.0 to Origin

L L .
DOM IND FISH REC IRR LWaW NAV
X X X X X X

X X X

X X X X X X

X X X X

X X X X

X X X

X X X X X X

X X X X X X

X X X

X X X X X X

X X X

X X X X X X

X X X

X X X X

X X X X

X X X X

X X X

- X X X X

X X X X

X X X X

X X X

X X X X

X X X X

X X X X X X
X
. X X
X

X
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9.

10.

L1.

Taste or Odor- There shall be no substances added which will
result in taste or odor that prevent the production of
potable water by conventional water treatment

processes.

Toxic Substances- There shall be no toxic substances added,
whether alone or in combination with other substances,
to the water which will produce toxic conditions that
materially affect the health and safety of man or
animals, or impair the safety of conventionally treated
water supplies. Available references to be used in
determining such conditions shall include, but not be
limited to; Quality Criteria For Water (Section 304(a)
of PL 92-500); Federal Regulations under Section 307
of PL 92-500; and Federal Regulations under Section
1412 of the Public Health Service Act as amended by
the Safe Drinking Water Act (PL 93-523).

Other Pollutants- Other pollutants shall not be added to the
water in quantities that may be detrimental to public
health or impair the usefulness of the water as a
source of domestic water supply.

Industrial Water Supply

Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not fluctuate more than 1.0 unit in this range
over a period of 24 hours.

Hardness or Mineral Compounds- There shall be no
substances added to the waters that will increase the
hardness or mineral content of the waters to such an
extent to appreciably impair the usefulness of the
water as a source of industrial water supply.

Total Dissolved Solids- The total dissolved solids shall at no
time exceed 500 mg/I.

Solids, Floating Materials and Deposits- There shall be no
distinctly visible solids, scum, foam, oily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character as may impair the usefulness
of the water as a source of industrial water supply.

TurBidity or Color- There shall be no turbidity or color
added in amounts or characteristics that cannot be

reduced to acceptable concentrations by conventional
water treatment processes.
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(c)

10.

2.

Temperature- The maximum water temperature change shall
not exceed 3C° relative to an upstream control point,
The temperature of the water shall not exceed 30.5°C
and the maximum rate of change shall not exceed 2C
per hour. The temperature of impoundments where
stratification occurs will be measured at a depth of 5
feet, or mid-depth whichever is less, and the
temperature in flowing streams shall be measured at
mid-depth.

Taste or Odor- There shall be no substances added that will
result in taste or odor that would prevent the use of
the water for industrial processing.

Toxic Substances- There will be no toxic substances added,
whether alone or in combination with other substances,
to the water which will adversely affect industrial
processing.

]
Other Pollutants-Other pollutants shall not be added to the
waters in quantities that may adversely affect the
water for industrial processing.

Fish and Aquatic Life

Dissolved Oxygen- The dissolved oxygen shall be a minimum
of 5.0 mg/l except in limited sections of streams
where it can be clearly demonstrated that (i) the
existing quality of the water due to irretrievable man-
induced conditions cannot be restored to the desired
minimum of 5.0 mg/l dissolved oxygen; (ii) the cost for
application of effluent limitations more stringent than
those defined through Section 30! (b) of the Federal
Water Pollution Control Act (PL 92-500) is
economically prohibitive when compared with the
benefits to be obtained; or (iii) the natural background
quality of the water is less than the desired minimum
of 5.0 mg/l. Such exceptions shall be determined on an
individual basis, but in no instance shall the dissolved
oxygen concentration be less than 3.0 mg/l. The
dissolved oxygen concentrations shall be measured at
mid-depth in waters having a total depth of ten (10)
feet or less, and at a depth of five (5) feet in waters

~ having a total depth of greater than ten (10) feet. The
" dissolved oxygen concentration of recognized trout
streams shall not be less than 6.0 mg/l.

pH- The pH value shall lie within the range of 6.5 to 8.5 and
shall not fluctuate more than 1.0 unit in this range
over a period of 24 hours.



8.

9.

(d)

y
6.

Other Pollutants- Other pollutants shall not be added to the
waters that will be detrimental to fish or aquatic life.

Coliform- The concentration of the fecal coliform group
shall not exceed [,000 per 100 ml. as a geometric
mean based on a minimum of [0 samples collected
from a given sampling site over a period of not more
than 30 consecutive days with individual samples being
collected at intervals of not less than 12 hours. For
the purposes of determining the geometric mean,
individual samples having a fecal coliform group
concentration of less than | per 100 ml. shall be
considered as having a concentration of | per 100 ml.
In addition, the concentration of the fecal coliform
group in any individual sample shall not exceed 5,000
per 100 ml.

Recreation

Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not fluctuate more than !.0 unit in this range
over a period of 24 hours.

Solids, Floating Materials and Deposits- There shall be no
distinctly visible solids, scum, foam, ocily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character that may be detrimental to
recreation.

Turbidity or Color- There shall be no turbidity or color
added in such amounts or character that will result in
any objectional appearance to the water.

Temperature- The maximum water temperature change shall
not exceed 3C° relative to an upstream control point.
The temperature of the water shall not exceed 30.5°C
and the maximum rate of change shall not exceed 2C°
per hour. The temperature of impoundments where
stratification occurs will be measured at a depth of 5
feet, or mid-depth whichever is less, and the
temperature in flowing streams shall be measured at
mid-depth.

Coliform-The concentration of a fecal coliform group shall
not exceed 200 per 100 ml. as a geometric mean based
on a minimum of 10 samples collected from a given
sampling site over a period of not more than 30
consecutive days with individual samples being
collected at intervals of not less than 12 hours. For
the purposes of determining the geometric mean,
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(e)

individual samples having a fecal coliform group
concentration of less than | per 100 ml. shall be
considered as having a concentration of [ per 100 ml.
In addition, the concentration of the fecal coliform
group in any individual sample shall not exceed [,000
per 100 ml. Water areas in the vicinity of domestic
wastewater treatment plant outfalls are not
considered suitable for body contact recreational
purposes .

Taste or Odor- There shall be no substances added that will
result in objectionable taste or odor.

Toxic Substances- There shall be no toxic substances added,
whether alone or in combination with other substances,
that will render the waters unsafe or unsuitable for
water contact activities, or will propose toxic
conditions that will adversely affect man or animal.

Other Pollutants-Other pollutants shall not be added to the
water in quantities which may have a detrimental
effect on recreation. :

Irrigation

Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not fluctuate more than 1.0 unit in this range
over a period of 24 hours.

Hardness or Mineral Compounds- There shall be no
substances added to the water that will increase the
mineral content to such an extent as to impair its use
for irrigation.

Solids, Floating Materials and Deposits- There shall be no
distinctly visible solids, scum, foam, oily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character as may impair the usefulness
of the water for irrigation purposes.

Temperature- The temperature of the water shall not be
raised or Jowered to such an extent as to interfere
with its use for irrigation purposes.

Toxic Substances- There shall be no toxic substances added,
whether alone or in combination with other substances,
to the waters which will produce toxic conditions that
adversely affect the quality of the waters for
irrigation.
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Other Pollutants- Other pollutants shall not be added to the
water in quantities which may be detrimental to the
waters used for irrigation.

Livestock Watering and Wildlife

Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not fluctuate more than 1.0 unit in this range

over a period of 24 hours.

Hardness or Mineral Compounds- There shall be no
substances added to the water that will increase the
mineral content to such an extent as to impair its use
for livestock watering and wildlife.

Solids, Floating Materials and Deposits- There shall be no
distinctly visible solids, scum, foam, oily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character as to interfere with livestock
watering and wildlife.

Temperature- The temperature of the water shall not be
raised or Jowered to such an extent as to interfere
with its use for livestock watering and wildlife.

Toxic Substances- There shall be no substances added,
whether alone or in combination with other substances,
to the waters which will produce toxic conditions that
adversely affect the quality of the waters for livestock
watering and wildlife,

Other Pollutants- Other pollutants shall not be added to the
water in quantities which may be detrimental to the
water for livestock watering and wildlife.

Navigation

Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

Hardness or Mineral Compounds- There shall be no
substances added to the water that will increase the

mineral content to such an extent as to impair its use
for navigation.
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Consistent with the above constraints, the study was planned to provide
quick information on the human exposure potential from eating aquatic flesh
from Chattanooga Creek. As Taid out, it was not an attempt to provide a
comprehensive study of all possible bioaccumulation systems in the Creek and
its connecting waterways. If a human health threat from this pathway existed,
the study was comprehensive enough to detect it, and, should such a detection
occur, it was planned that the public would immediately be notified, folilow-
ing which a more comprehensive survey of contamination of aquatic organisms
to define origins and specific routes of movement of pollutants through the
food chains would be devised and carried out. Since the results of the study
did not indicate a significant human health threat, the subsequent more
detailed work of this nature was not performed. However, the biological assess-
ment study of the stream, as presented in Section IV of this report, was designed
to include an additional look at the health of the aquatic population in the
creek in relation to contact with the toxic materials.

Description of Study Area

At 1ts mouth, Chattancoga Creek drains in an area of approximately 74.7
square miles in the States of Tennessee and Georgia (Reference No. 10).
Approximately twenty percent of this area lies north of the state 1ine in Tennessee.
The head waters of the stream are located on Lookout Mountain at approximate
elevation 1,966 feet mean sea Tevel (ms1) with the elevation at the mouth of the
stream being approximately 634 msl. The majority of the drainage area encompasses
the northern end of Chattanooga Valley between Lookout Mountain and Missijonary
Ridge in North Georgia, but a significant portion of the drainage is taken from
the Cumberland Plateau area of Lookout Mountain via Long Branch and Rock Creeks,

- which are tributaries to the stream just north of Flintstone, Georgia. A detailed

description of the topography and geology of the stream may be found in Section IV
of this report.

The drainage area of Chattancoga Creek in Tennessee may be classified as urban
and industrial, with virtually all of the area, except for that lying on the flank
of Lookout Mountain, being within the City of Chattanooga and devoted to various
urban usages. However, the flood plain of Chattanooga Creek within the City still
contains significant amounts of woodland. The majority of the drainage area in
Georgia may be classified as either forest or agricultural lands, but perhaps
twenty percent of the stream's total drainage area lying just south of the state
1ine, and including the City of Rossville, Georgia, may also be considered as
"urban built up" (Reference No. 11).

The portion of the drainage basin occupied by forest would not normally
be expected to contribute significant pollution to the stream. However, the
potential for non-point source pollution from agriculture does exist, and the
Chattanooga 208 Waste Management Plan documented seven agricultural operations
(a1l in Walker County, Georgia), consisting of poultry (four), swine {two), and
diry (one) which were considered sources of rural non-point pollution into the
Chattanooga Creek drainage system {Reference No. 11). By far, however, the
largest contribution of pollution to Chattanooga Creek is from the urban,
industrial, and suburban portions of the drainage basin which occupy approximately
the northern thirty percent of the total area. Within this area, the major
sources to be expected to contribute are industrial point source discharges and
yard drainage, domestic sewage discharges and by-passes, dump drajnages, septic
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reported to be closed by the City, but other sources of leakage and discharge
from the municipal sewage system to the streams have been found from time to
time. Table III provides a listing of the known sewage discharges from the

City of Chattanooga system into these streams. In Georgia, the Chattanooga

208 report listed a number of institutions having discharges of domestic waste-
water from small sewage treatment plants into Chattanocoga Creek. It is expected
that overflow points from the Rossville sewage system are also found in the
McFarland Branch drainage basin. In addition to outlets from the sanitary and
combined sewer systems, it is known that a number of storm sewers in Chattanooga -

are contaminated with domestic sewage, probably from illegal sanitary connectionss-

The same situation may exist in North Georgia.

Dump drainage into Chattanooga Creek and its tributaries is a significant
factor contributing to water pollution. The Chattanooga 208 plan inventoried
active dump sites within the drainage basin and Tisted the Alton Park and 38th
Street dumps in Tennessee and the Rossville dump in Georgia. However, many
other old dump sites operated by city and county governments and ilTicit dump
sites used by both industries and private citizens occur at regqular intervals
along the flood plain of the lower portion of Chattanooga Creek. A complete
Tisting of these is not available, but known locations are discussed in more
detail in Section III of this report. The Chattanooga 208 report also surveyed
residual waste types produced by the industrial community operating in the
Chattanooga area, along with existing disposal modes. Approximately half of the
industries indicated that their residuals were “hauled off-site", with no specific
destination given.*

Description of Sampling Stations

Figure III provides a map showing the Tocations of the four stations where
aquatic flesh samples were taken for this study. In arriving at these locations,
the known sources of pollution to the creek, as discussed above and in Section I
of this report, were taken into consideration, along with locations where it
was known that a significant amount of fishing was taking place. The sampling
stations were intended to be reaches of stream of up to three quarters of a mile
in length along which aquatic organisms would be collected for analyses. The
four stations selected represent areas of different contamination types and
potentials, giving a fair coverage to all reaches of the creek and considering
public access points. The stream mileages covered by the four stations are:
Station A - mile 6.0 to 6.3; Station B - mile 3.6 to 4.0; Station C - mile 1.8
to 2.2; and Section D - mile 0.2 to 1.0.

Station A was located where Chattanooga Creek has been channeled through an
old borrow pit and is a site that was known to be very heavily used by local
fishermen. A number of fishermen encountered during the sampling advised that
they reqularly fished there and ate the fish. This location is downstream of all
pollution sources in Georgia except those originating in Rossville (McFarland
Branch). (See Section III for a discussion of flow patterns in this area.) The

* Industrial residuals management practices are now being better inventoried
under the requirements of the Tennessee Solid and Hazardous Waste Management
Laws and the Federal Rsource Conservation and Recovery Act (RCRA), but no
comprehensive tabulation of this information for the Chattancoga area is yet
availabie. 14
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P.O. BOX 1422, NASHVILLE, TN 37202 « (L15) 25t-111C

Pregs Release 4/13/81

Subject: survey of school Childrens' use of Chattanooga Creek

The Chattanooga Task Force of the Tennessee Toxics Program hao
completed a survey which shows that a considerable number of
school children play, swim, and fish in contaminated Chattanooga
Creek. The cooperation of city schools in Alton Park was obtained
to condugt a survey of 5th, 6th, and 7th graders. “The studcents

filled out Task Force questionnaires under the supervision of thelr
tvachers,

A tabulation of the responses of a total of 23%2 students, 844 of
whom live within 10 blocks of the Creek, showed that:

% swim 1in the creek;

11% play in the creek;

15% fish in the creek; and

6% have eaten fish from the creek.

Larger percentages of the students said they had frriends who gwim
in the creek, fish there, and eat the fish. The youngest group sampled,
the 5Sth graders, indicated the greatest use of the creck:

9% swim in the creek;

20% play in the cresek;

2%2% fish in the creek; and

8% have eaten fish from the creek.

Ihe majority of the students rated the creck as "smelly' and

"irritating," however, a significant number still thought the creek
was ' fun',

For more information, contact:

- I Mary M. Wulker

Coordinator, Chattanovoga
Task Force

1607 Shore View Lanc

Chattanvovga, ''n. 37445

phone: 8749-c400




March 25, 1981

To The Teachers:

This is a sampling survey to determine to what extent Chattancoga
Creek is being used by some of the nearby residents.. We have in-
cluded a map for your use in assisting students locating creek areas.

Please distribute and then collect the questionnaires and return them
té your principal.

Thank vyou for your help.

This survey is being made by an interested citizens group cooperating

with an agency of the state of Tennessee. The Chattancoga school sys-
tem has agreed to permit this survey to be taken.
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Date 3-25-3)

- N

CHATTANCOGA CREEK

Please Circle One Answer To These Questions:

YES
1. Do you ever swim in the creek?

2. Have any of your friends used the
creek for swimming?
3. Do you ever fish in the creek?
4. Have any of your friends fished in the creek?
5. Have you eaten any fish from the creek?
6. Have any of your friends eaten fish from the creek?
7. Do you play in the creek?
8. Do any of your friends play in the creek.
9. Have you seen any boating, canoeilng etc. in the creek?

10. 1If you don't use the creek, why not? -

Please Circle All Words That Fit:

1. I think the creek is fun, pretty, smelly, clean,
irritating.
2. 1 live near the creek - 1 block, 2-3 blocks,

5 blocks, 5-10 blocks

THANK YOU VERY MUCH FOR YOUR HELP.

-97-
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Potential Hazardous Waste Site

Site Inspection Report

D.M. Steward Manufacturing Company
TND003327251

Chattanooga, Hamilton County, Tennessee




Preliminary Site Inspection Report
D. M. Steward Manufacturing Company
TND003327251

On October 17, 1985, a site inspection was conducted at D. M. Steward
Manufacturing Company in Chattanooga, Hamilton County, Tennessee.
Conducting the inspection for the State of Tennessee were Walker Howell,
Janet Eldridge, and Gordon Caruthers. Representing D. M. Steward Company
were John Woody, Marketing Engineer, David Holt, Plant Engineer, and Riley
Castelberry, Maintenance Supervisor. During the course of the inspection,
two grab soil samples, one composit soil sample, one duplicate soil sample,
and one water sample were collected. These samples will be analyzed for
barium, arsenic, cadmium, chromium, copper, lead, manganese, mercury,
nickel, selenium, silver, and zinc. A laboratory report outlining the analytical
results is expected from the state environmental lab on or about
Decernber 1, 1985. Samples were split with D. M. Steward Company.

GSC/svw -4




YEPA

PART 1-SITE LOCATION AND INSPECTION INFORMATION

POTéNTt&LEAZkRﬁOUS‘ wisrs

o)
SITE

SITE INSPECTION REPORT

I. IDENTIFICATION

Q1 STATE

02 SITE N§M8b H

27251

Il. SITE NAME AND LOCATION

Gt SITE NAME (Legal commun 0r GASC Ol ® name O Sie)

D.M. Steward Manufacturing Co.

02 STREET, ROUTE NQ.. OR SP

ECIFIC LOCATION IDENTIFIER

East side of Jerome St. between 36th & 37th St

C3CiTY

Chattanooga

04 STATE

TN

05 2IP CORE

37401

08 COUNTY
Hamilton

07COUN

UEE!

U8 COUNG

.

L9 COCROINATES

35 2B 03 . | 853

10 TYRE OF QWNERSHIP (Checx one;
A. PRIVATE C B. FEDERAL

Z F OTHER

0 C.STATE I 0. COUNTY [ E MUNICIPAL

J G. UNKNOWN

115 INSPECTION INFORMATION

C1 CATE OF iINSFECTION 02 SITE STATUS

03 YEARS OF OPERATION

; X:‘ ACTIVE 1888 | present —_UNKNOWN
MAONTH DAY YEAA . INACTIVE BEGINNING YEAR ENDING YEAR
04 AGENCY PERFCRMING INSPECTICN (Checr o' inat aosiy)
T A EPA T B EPACONTRACTOR _ T C MUNICIPAL . D MUNICIPAL CCNTRACTCR
“dame of tirmy IName ! fem;
X: E STATE T F STATE CONTRACTOR T G. OTHER

05 CHIEF INSPECTOR ‘NJIM(;}!"IT%LE 07'(5)(:5:;QIZATION OB TELEPHONE NC
Walker Howell Geologist I DSWM ‘615 741-6287
09 OQTHER INSPECTORS 10 TITLE 11 ORGANIZATION 12 TELEPHCNE NO
Jan Eldridge Geologist I DSWM (613 741-6287
Gordon Caruthers Environmental Specialist DSWM 1613 741-6287

13 SITE REPRESENTATIVES INTERVIEWED

John Woody

14 TITLE 15ADDRESS

Marketing Eng.

E. 36th St./Chattanooga

16 TELEPHINE ND

(615 867-4100

David Holt Plant Engineer | E. 36th St./Chattanooga 615 867-41G0
. Maintenance ‘
Riley Castleberry Supervisor E. 36th St./Chattanooga 615" 867-4100

17 ACCESS GAINED BY

Chrecacne

18 TIME CF INSPECTION

9:15 a.m. EST

X PERMISSION

i
19 WEATHER CONCITICNS

Sunny, partly cloudy, 75°F

. WARRANT
IV. INFORMATION AVAILABLE FROM
e arT T L2CF Azency A jgmca O3TLLEF’HC"~';E—
John Woody D.M. Steward Manufacturing Co. ‘615 867-4100
F; APERG SN RECRTNLIGUE FORSITE NS TCOTIC v F O wt AsENCY Ve DRGANIZATICY 7 TELEPYIOUNE O CHDATE
Walker F. Howell TDHE DSWM 615-741-6287

L
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< EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 2-WASTE INFORMATION

ILIDENTIFICATION

01 STATE

604855y 251

. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

Q1 PHYSICAL STATES (Chech a1nat apptyt 02 WASTE CUANTITY AT SITE G3 WASTE CHARACTERISTICS “Crach st that appty)
(Measures u! waslo Quiniiies - g i
> E SLURRAY must be nioecenaent; ,ﬁ_ UG e = . SOLUBLE __: } HIGHLY VOLATILE
2,(3 ggdgsn FINES ; Lau TONS [ {ufw\.: cé‘%ﬁm&;; 7:] Z F.INFECTIOUS 7 J EXPLOSWVE
= G SLUDGE " G Gas - — - A R RRDIOAC Thw . G FLAMMABLE > K REAGTIVE
- o L W0 PERSISTERT - .7 H IGNITABLE I LAINCOMPATIBLE
CUBIC YARDS ——Jewp—p=ct A A . | 2 M NOTAPPLICAGLE
LD OTHEA — RERR SRR IS S i -
13peciy) NO.CFCRUMS o B, L0 L Se oy b |
) WAl . . e t
T U VR AR Pt T
Il WASTE TYPE AEJ%Jf Lavoy o (-
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT U2 UNIT OF MEASURE| 03 COMMENTS
SLU SLUDGE
ClLw QLY WASTE
SOL SOLVENTS
& PSD PESTICIDES
oce OTHER CRGANIC CHEMICALS
10C INGRGANIC CHEMICALS
G ACD ACIDS
. BAS BASES
MES HEAVY METALS unknown T Heavy metals contained in ceramic

IV- HAZARDOUS SUBSTANCES ISee Appencix lormcs! (raguent!y 100 CAS Numbders) WaSte PFOdUCtS.

C1 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER C4 STORAGE/DISPOSAL METHOD 05 CONCENTRATION | QS MEASLRE OF

MES Barjum Oxide BO4-28-5 LE, SI unknown | TTT77T
MES Nickel 7440-02-0 LF,SI unknown
MES Zinc 7440-66-6 | LF,SI unknown

V. FEEDSTOCKS :50s acponcis 1o CAS tumberss

CATEGCRY 0t FEECSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CASNUMEER
FCS FOS
FOS FDS
FDS FDS
FDS FDS

VL. SOURCES OF |NFORMAT'ON Clescelt T reaurces B ttAe o SEMC'E 8NApS L 8D s

Site inspection, D.M. Steward Manufacturing Co, October 17, 1985
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POTENTIAL HAZARDOUS WASTE SITE . IDENTIFICATION
\Q’EPA SITE INSPECTION REPORT O‘TSWE °2DS”§)BU3“§EZ“725|
PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

Il. HAZARDOUS CONDITIONS AND INCIDENTS

s )
01 X A GROUNDWATER CONTAMINATION 02 & OBSERVED {DATE WOIT7782 #MPOTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION

A surface impoundment (abandoned) and an adjacent dump adjoin a low swampy area
indicative of groundwater resurgence.

01 X8 SURFACE WATER CONTAMINATION \ w{ D(DATE_} _L_;_.:_ ) #N POTENTIAL £ ALLEGED
C3 POPULATION POTENTIALLY AFFECTED unxkno wARR:\ QEsomeo:t )«j
g rs E § <

A surface impound lying adjacent. "«'a {ye{: 8wampy area; was used for disposal
of filter waste. £J

b—

01 = C. CONTAMINATION OF AR 02 I OBSERVED (DATE. __ ) T POTENTIAL = ALLEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE CESCRIPTION

N/A

01 i D. FIRE. EXPLOSIVE CONDITIONS 02 [C OBSERVED (DATE: ) C POTENTIAL IS ALLEGED
03 POPULATION POTENTIALLY AFFECTED - 04 NARRATIVE DESCRIPTION

N/A

01 & E. DIRECT CONTACT 02 OBS:RVED (DATE: ) #A POTENTIAL T ALLEGED
03 POPULATION POTENT'ALLY AFFECTED: _9621 04 NARRATIVE CSCRIPTION

There are no security guards or fencing around site. The site is also bounded on
three sides by residential areas. Population cited is an estimated of that within
a one mile radius of the site.

01 T F. CONTAMINATION OF SOIL 02 “COBSERVED(DATE. |} T POTENTIAL Z ALLEGED
03 AREA POTENTIALLY AFFECTED: e 04 NARRATIVE DESCRIFTION

(Acres;
N/A
01 Z G DRINKING WATER CONTAMINATION 02 Z OBSERVED(DATE. . ) Z POTENTIAL o AULEGED
C3 POPULATION POTENTIALLY AFFECTED — D4 NARRATIVE DESCRIPTION

N/A

1 0 H WOI ZR EXPOSUREINJURY {. POTENTIAL O ALLEGED
03 WORKERS POTENTIALLY AFFECTED
N/A
0' _. 1 PCPULATION EXPOSURE INJURY 02 ” OBSERVEDI(DATE ___ TPOTENTIAL . ALLEGED

03 POPULATION FOTENTIALLY AFFECTYED ___ .  O4 NARRATIVE DESCRIPTICN

N/A

EPAFORM2OTC 137 &1y



P POTENTIAL HAZARDOUS WASTE SITE 3 |E:!‘E\:1CTIFI(;ATION
o1 3 IT
EPA SITE INSPECTION REPORT TR e 5025
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. HAZARDOUS CONDITIONS AND INCIDENTS contnuec

51 0 J DAMAGE TO FLORA 02 2 OBSERVED (DATE __ . ) 5 POTENTIAL T ALLEGED
04 NARRATIVE DESCRIPTION - WL
T YO PRI
N/A P b
(o & !
Loy Y I ; :1 !
- T T ¥ T ]
01 T K. DAMAGE TO FAUNA ) G2 {2 DRSERVED PATE: [, ) ) POTENTIAL {7 ALLEGED
C4 NARRATIVE CESCRIPTION unctude namersi of species g :-/ L}J %._‘: o “P‘L\ = L:n
N/A
01 7. L CONTAMINATION OF FOOD CHAIN 02 [~ OBSERVED (DATE. _____ ; G POTENTIAL  ALLEGED
04 NARRATIVE DESCRIPTION
N/A
1 X M UNSTABLE CONTAINMENT OF WASTES 02 X oBsERvED (DATE __1/29/84 ) CXPOTENTIAL " ALLEGED

1Soi's Runct! Stancing hcwds. Ledkng drums)

03 POPULATION POTENTIALLY AFFECTED: —— 04 NARRATIVE DESCRIPTION

Blue crystalline material has been observed to be on the surface of the impoundment
near a spring.

01 = N DAMAGE TC GFFSITE PROPERTY 02 _OBSERVEDIDATE ___ _ ) . POTENTIAL . ALLEGED
04 NARRATIVE DESCRIPTION

01 .. O CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 - OBSERVED (DATE. — Z POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

N/A
01 7~ P ILLEGALUNAUTHORIZED DUMPING 02 ZOBSERVED(DATE . ) . POTENTIAL . ALLEGED

024 NARRATIVE DESCRIPTION

N/A i r“ﬂ

CS DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL} £

il TOTAL POPULATION POTENTIALLY AFFECTED: YA I

IV. COMMENTS

V. SOURCES OF INFORMAT|ON e 0 ceeaican B, aetiey L@TRIBATI L. 0D

Site Inspection, D.M. Steward Manufacturing Co, October 17, 1985, Site Investigation
Program
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EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION
PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION

Q1 STATE] 02 SITE NUMBER

TN D 003327251

1. PERMIT INFORMATION

01 TYPE

Xa

OF PEFITIGOLED

(Crech aii1fiai abLiy)

NPDES

CZ PERAMIT HUMBE%,.\ 0 DATE\I

SSUED
\«

T

05 COMMENTS
4

B

uic

Xc

AlIR

.D

RCRA

—E

RCRA INTERIM STATUS

. F

SPCC PLAN

ZG

STATE spuc.rs

ZH

LOCAL |

Suacty,

OTHER Specity,

ZoJ

NONE

1l. SITE DESCRIPTION

C1 STORAGE.DISPUSAL (Chock a'itnat apoly)

A. SURFACE IMPOUNDMENT
B. FILES

C. DRUMS, ABOVE GROUND
- D TANK ABCVE GROUND
 E. TANK, BELOW GROUND
XF LANDFILL

Z G LANDFARM

= H OPENDUMP

— 1 OTHER

100

2 AMOUNT
unknown

03 UNIT OF MEASURE

‘Specify:

04 TREATM}EN‘.I' (Check ali that apply)

O A. INCENERATION

T B. UNDERGRCUND INJECTION
XC. CHEMICAL/PHYSICAL

X D. BIOLOGICAL

22 E. WASTE OIL PROCESSING

¥ SOLVENT RECCVERY

G. OTHER RECYCLING/RECCVERY
~ H.OTHER

-

(Spezily!

05 OTHER

XA BUILOINGS ON SITE

0.75

OC AREACF SITE

—————— e {AcrEs;

|

G7 COMMENTS

A pond existed at one time adjacent to Jerome Street and was used as a settling basin for
removal of solids from wastewater discharge.

Approximately 5-10 years ago, D.M. Steward

hooked into a pretreatment system which eliminated the need for this facility. The pond
sits next to a low swampy area which apparently drains subsurfacely.
IV. CONTAINMENT
C1 CONTAINMENT SFWASTES «Crezrorot
7 A ADEQUATE SECURS Z B MODERATE X c INADEQUATE. PCOR Z D INSECURE, UNSCUND DANGERTUS

02 DESCRIPTICN CF DRUMS. CIKING. LINIRS, BARRIERS. ETC

V. ACCESSIBILITY

CY WASTEZ EASILY ACCESSBLE
02 COMMENTS

Xves ne

The surface impoundment lies adjacent to Jerome Street and

37th Street.

;

VI. SOURCES CF INFORMATION < e

foceleienc el @ ¢ SI31e 1IBS SATe Ansty L tamD00S
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I. IDENTIFICATION
SEPA P°TE:I4§:”&#§3:&%%@S”Eﬁ
’ PART 5- WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA TN D 003327251

I1. DRINKING WATER SUPPLY

C1 TYPE OF DRINKING SUPPLY 02 STATUS O3 DISTANCE TO SITE

(Check as sppicadie)
SURFACE WELL | ENDANGERED  AFFECTED MONITORED
COMMUNITY A X B.O A D 8.0 co A ()

NON-COMMUNITY c. p. a4 0.0 E.O F.O B {m)

IIl. GROUNDWATER
01 GROUNDWATER USE IN VICINITY (Check oney
XC COMMERCIAL INDUSTRIAL. IRRIGATION O NOT USED, UNUSEABLE

L) A ONLY SCURZE FCR DRINKING ' B. DRINKING
(Othar sources avasatie) (Lamvted Othes sources avavacie;

COMMERCIAL. INDUSTRIAL, IRRIGATION
{NO olher waler sOLCES Avadadle}

(mi}

02 PORULATION SERVED BY GROUND WATER ___INONE 03 DISTANGE TO NEAREST DRINKING WATER WELL
04 DEPTH TO GROUNDWATER 05 DIREGTION OF GROUNDWATERFLOW | 08 DEPTH TO AQUIFER | 07 POTENTIAL YIELD CB SOLE SOURCE ACUIFER
OF CONCERN OF AQUIFER x
- - O YES NO
_0-2 S-SE () {gpd)

C9 DESCTRIPTICN OF WELLS (incascng useags. 0epin, and IoCEU0N r8istive 12 PODUAION 8nT budangs)

State records indicate no domestic water wells exist in immediate area.

10 RECHARGE AREA 11 DISCHARGE AREA
0 YES | COMMENTS X ves |comments The site has a spring which
O NO aNO resurges here.

IV. SURFACE WATER

01 SURFACE WATER USE rCrecx cne)

2 B. IRRIGATION, ECONOMICALLY XK c. COMMERCIAL, INDUSTRIAL Z D.NOT CURRENTLY UEED

C A RESERVOIR, RECREATION
IMPORTANT RESOURCES

DRINKING WATER SOURCE

02 AFFECTED/POTENTIALLY AFFECTEC BODIES OF WATER

NAME.
Chattanooga Creek 0.30. )

i)

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL PCPULATICN WITHIN

02 DISTANCE TO NEAREST PORULATICN

TWO (2) MILES OF SITE THREE (3) MILES OF SITE
- 0.02

ONE (1) MILE OF SITE
] _{mn

A e _ C. S
NO CF PERSONS NO GF PEFSONS NZ CF PERSONS

04 DISTANCE TONLAREST OFF-SITE BUILCING

_0.02

03 NUMBER OF BUILDINGS WITHIN WO (2) MILES OF SITE

ITE :Proviae narralve gescipticn cf narure 51 290uIBION WS vy 0l SiHe 8§ TUTE! vi'age Jensely fcro'a el ilan 8 ed

C5 POPULATICN WITHIN VICINITY OF S

The site 1s bounded on three sides by residential areas, with approximately 9621 people
within one mile of the facility. This is indicative of a fairly dense suburban area.

F3YAF RN D0 1T



S —h m r'":l r""rf"?'ﬂ_
" POTENTIAL HAZARDOU ASTE s:ys ¥ | IDENTIFI ATION
\.’EPA SITE INSPECTION'RERGRT ' RS 6555251
PART 5 - WATER, DEMOG mmm(i ANDE wnoNM NTA{BATA
VI. ENVIRONMENTAL INFORMATION s Lo \:,.A.-‘.' _f-:.;. 3
01 PERMEABILITY OF UNSATURATED ZONE Checxone:
T A 10-6 - 10-8cmisec X B 104 - 10-6cmisec (0 C. 1074~ 10-3 cmisec .. O. GREATER THAN 10 cmisec

C2 PERMEABILITY CF BEDROCK , Cracxcnet

. A IMPERMEABLE X 8 RELATIVELY IMPERMEABLE '~ C RELATIVELY PERMEABLE 7 D VERY PERMEABLE

jLezsihan 15" O cmsec) (10~ = 1076 cmsect (10~ ¢ < 10 *emsec (Groster inan 50X < cm sec)
O3 DEFTH TG BEDR'JC:_K 04 DEPTH OF CONTAMNATED SOIL ZONE 05 SQiL gH
.',._.:5,__,_.,_,“1) — _LLDB_TLO_\’V_YT__(M —— T s
Co6 NET PRECIFITATION C?7 ONE YEAR 24 HOUR RAINFALL 08 SLOPE
SITE SLOPE DIRECTION OF SITE SLCPE, TERRAIN AVERAGE SLOPE
| Q.Qf (in} 3.25 tin) 0.5 0y West 1.0 oy
U9 FLOOD FOTENTIAL 10

= SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA, RIVERINE FLOODWAY
sreisiv__100  _ vearricoopian

11 DISTANCE TO WETLANDS 5 acre minamomi 12 DISTANCE TO CHITICAL HABITAT fof encangerea species!
ESTUARINE OTHER o ms
N/A ‘
A —_{mi) B (mi) ENDANGERED SPECIES: I
13 LAND USE IN VICINITY B
DISTANCE TO
RESIDENTIAL AREAS. NATIONALLSTATE PARKS, AGRICULTURAL LANDS
COMMERCIAL/INDUSTRIAL FORESTS, OR WILDLIFE RESERVES PRIME AG LAND AG LAND
A __O_Ol__ (mi) B__ 0,02 (mi} C o ===== _(m) D _======____ (™)

14 DESCRIPTION GF SITE IN RELATICN TO SURRCUNDING TCPOGRAPHY

The site lies in a low, swampy area bounded on its south flank by 3&th Street and on its
west side by Jerome Street. Apparently, drainage from the swamp is subsurface. A spring
resurges on site and heads up this body of water.

Vil SOURCES OF |NFORMAT|ON LCre Spactr relerances v S1A@ el SaIie Anaipst (@05

United States Dept. of Agriculture, Soil Conservation Service, Soil Survey of Hamilton County

lTennessee, May 1982. A users Manual Uncontrolled Hazardous Waste Ranking System,
USEPA, 1984 U.S. Geological Survey, Topographic Map, Chattanooga Quadrangle, (105SE), 1976

EPAFCHMZCTO * 74, ) By
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< EPA

POTENTIAL HAZARDOUS WASTE SITE

. IDENTIFICATION

01 STATE

SITE INSPECTION REPORT TN

U2 SITE NUMBER

D 003327251

PART 8- SAMPLE AND FIELD INFORMATION

IIl. SAMPLES TAKEN

SAMPLE TYPE

01 NUMBER GF
SAMPLES TAKEN

C3 ESTIMATLU DATE
RESULTS AVAILABLE

GROUNDWATER

SURFACE WATER

12/1/85

WASTE

AlR

RUNOFF

SPILL

SCIL

State Laboratory in Nashville, TN

VEGETATION

OTHER

ll. FIELD MTASUREMENTS TAKEN

¢y TYPE

02 COMMENTS

IV.PHOTOGRAPHS AND MAPS

01 7vpe X GROUND [ ASRIAL

o2 m cusToor o O11€ Investigafions Program

[Nare ¢! organizaton or ngiviauall

L3 MAPS C4 LOCATION CF MAFS
ng: Division of Solid Waste Mgt., Nashville Central Office

V. OTHER FIELD DATA COLLECTED #rcve raraive cescroton

VI, SOURCES OF INFORMATION oo

s entacences o

Do LiMe ler sampie 3nd'yLis epTy

Site Inspection, D.M.

Steward Mfg. Co., October 17, 1985, Site Investigations Program




I IDENTIFICATION

EFA

POTENTIAL HA Anuobsgl% SFE & élTE
SITE INSHECTION R

PART7-0

NER INFORMAT!ON L

OV STATE |U

SITE NUMBLAR

D 003327251

Il. CURRENT OWNER(S)

I
¥
L
P
3
+

|
|
3

PARENT COMPANY .Ilnpd:cm o

L)1 HAME

Hamilton Concrete Products

02 +B NUMBER

o8 NAME

CO D+ BNUMBER

O3 GTREET ATDRESS # U Oar AF e a1z,

1400 East 39th Street

¢4 SIC COOE

10 STREET ADDRESS P O Box RFL 7 eic)

11 SIC COLE

(615)867-4510

Ty Ty U6 STATEICT7 ZIP COCE 12 CITY "I STATE{V4 ZIP CUDE
Chattanooga, TN 37407
C) MAME 02 D+BNUMBER 08 NAME 09 D+ B NUMBER

03 SYREET ADDRESS 2 D Bax AFD e eic 4 SIC CODE 10 STRAEET ADDRESS(P.0 Box RFD # sic) 118iCCOCE
. S5CITY 06 STATE}C7 ZiP CCDE 12 CITY 13 STATE| 14 ZIP CCDE
Ot NAME 02 D+ 8 NUMEER 08 NAME 09 D+ B NUMBER
? O3 STREET ADDRESS .+ & Bcx RFDw g : 04 SICCO0E 10 STREET ADDRESS (P C Box BFD #_ eic ) 118iC CO0Z
05 JITY 06 STATE|C7 ZIP CODE 12 CITY 13 STATE|14 2IP CCLE
. .
01 HAME 02 D+B NUMBER 08 NAME C9C+BNUMEER
- CISTREET ACORESS 2 € Bax RFD « 15 - 04 SICCCCE 10 STREET ADDRESS P O Box. ®FFC« eic) 11S8ICCC2E
Q5 CITY C6 STATEjO7 ZIP CODE 12 CITY 13STATE[ 14 ZIP COOE

|

. PREVIOUS OWNER(S) ¢

List mostrecent fogt:

IV REALTY OWNER(S) Jtapohicadle uS'mos'recen! st

Ot NAME

02 D+ B NUMBER

01 NAME

02 O+8NUMBER

U3 STREET ACORESS P D 8cx RFC e ere s

06 STATE

01 HAME

C3 STREET ADDAESS P O Bor FFD s eic 04 SIC CODE 03 STREET ADDRESS (P O 8os. RFD # atc i Tcasiccoce
C5CITY 08 STATE| 07 2iP CODE 05 CITY 06 STATE|C7 2'P CCCE
Lo NAME 02 D+ B NUMBER 01 NAME QI D+5 W UMELA

04 SiICCCCE

C6 STATE[C7 2P CooE

l

102 D+ B oMHEER

DI STRELT ACDRESS P ¢ Bor RY¥C s erc 04 SIC CODE 03 STREET ADDRESS (P O 8ox RFZe arc; C4 S.CCT0E
CsCITY JESTATE| 07 ZIPCODE 05 CITY CB STATE|L7 ZiF CCOE
V.SOURCES OF INFORMA TION e sie-t. rotorancas 85 $'2'm1ibs sampis ans vs.s 1@DOS

Forr Teng




i

I IDENTIFICATION

c EPA 01 STATE|O2 SITE NILMBER
y' 4 TN D 003327251
Hl. CURRENT OPERATOR (provce  autarent irom owne: Y Py OFERATQF\ spAREriTjompmv i eppicavier
31 NAME 020+B NUNMBER! . [YONAME © 4 &~ 11 0+08 NUMBER
ey
D.M. Steward Mig, Co.
03 STREET ACDRESS .# O Bos RFO 7 eic, Ja 5'C CODE 12 STREET ADDRESS (P O 8ox. REJ ¢ aic | « 3 SIC COLE
E. 36th Street and Jerome 5t. ,
CoCTY 06 STATE|Q7 2P COLE 14 CITY 15 STATE[16 2IP COUE
Chattanooga TN 3740+ |

G8 YEARS CF CPERATICN G3 NAME CF OWNER

I, PREVIOUS OPEPATOR(S) iList most ecent tssi. provice oniy o C.liarant lrom owner)

PREVIOUS OPERATORS' PARENT COMPANIES raspicacie

C7 NAME 02 U+ B NUMBER 1C NAME T10+BNUMBEA
03 STREET ADDRESS P O Box. RFD* eic ) 04 SIC COOE 12 STREET ADDRESS 1P O Bos RFD#, aic; 13 SIC COBE
05 CITY 06 STATE |07 ZiP CODE 14 CITY 15 8TATE| 16 ZIP CODE

08 YEARS OF OPERATION |03 NAME CF OWNER CURING THIS PERIOD

QY NAME 02 0+B NUMBER 10 NAME 11 O+ 8 NUMEER
C3 STREET ADORESS 6 C Bor RFD# eic) 04 SIC CODE 12 STREET ADDRESS (£ O Box. RFD e, sic | 73 SIC CODE
25 CITY G6 STATE[CT 2IP CODE 14 CITY 15 STATE [ & 2IP COGE

08 YEARS OF CPERATION | 08 NAME OF OWNER DURING TH:S PERICD

C1 NAME C2 D+BNUMBER 10 NAME 11 [+ 5L MBER
O3 STREET AZDRESS » 2 8ox RLD# eic Ioa SIC CODE 12 STREET ADDRESS (P O Box RFC» en | 15 CICCLCE
C5CITY 06 STATE[07 Z'P COCE 14 CITY TSSTATE( 16 2 CT

C8 YEARS OF CPERATICON

03 NAME GF OWNER DURING THIS PERIOD

IV. SOURCES OF INFORMATION (Cite specific ralerences e g Sizie (Ves sample anslysis, recors)

Yoy




PreR0, LN

R
L4

PSP

el

< EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 9- GENERATOR/TRANSPORTER INFORMATION

LIDENTIFICATION

Ot STATE|C2 SITLNUMBER

TN |D 003327251

Il. ON-SITE GENERATOR

e

0! NAME 02 D+ B NUMBER _1.,,—...-.3
N Y | ! :J [ S
‘ CON e : by
8 ' | K \ ) ,[ ’ ' 1
03 STREET ADDRESS (P O Bor RFD# sic) 04 SIC CODE - i ‘ - c
oy i -4 [
" N [ 4 I
[ LS I { s
05 CITY 06 STATE] 07 Z1P CODE P LT |
s Mo b ea e A - e
1l. OFF-SITE GENERATOR(S)
01 NAME 02 O+B NUMBER 01 NAME G2 O+B NUMBER
D.M. Steward Mig. Co.
C3 STREET ACDRESS (P O Bos RFO . eic) 04 SIC CODE 03 STREE i ADDRESS P O Bor. RFO#» erc) 04 SIC COBE
E. 36th Street and Jerome St.
05 CITY . |06 STATE[Q7 2iP CODE 05 CITY C6 STATE]O7 2P CCLE
Chattanoogs TN 37401
01 NAME 02 0+B NUMBER 01 NAME 02 D+ B NUMEER
O3 STREET ADDRESS 12 O 8or. RFO#. #1c) 04 SIC CODE O3 STREET ADDRESS (P O Bas, RFL#, 012 ) C4 SICCCDE
05CiTy 06 STATE} 07 2iP CODE 05CiTY 06 STATE{O7 Z:P CCCE
V. TRANSPORTER(S)
01 NAME C2 D+BNUMBER 01 NAME C2 C+BNUMBER
Q03 STREET ADORZSS . 0 @ar RFO# erc) 04 SIC CODE 03 STREET ADCRESS (P C 8cr RFO #. elc : C4 S CCCCe
05 CiTY 06 STATE| 07 21P CODE 05 CITY 06 STATE|C7 2P Coos
01 NAME G2 U+ B NUMBER C1 NAME 22 0- BNUNMBER
03 STREET ADCRESS (P O B0s. AFD ¢ aic ) C4 SICCODE C3 STREET ADDRESS £ 0 8oz RED# eic 04 SIC CCOE
05CiTy 06 STATEJ 07 ZIP COCE 05CTY 06 STATE}C7 ZIPCCCE

V. SOURCES OF lNFORMATION (Che specix releronces e O . slale If0s. Sampie prasy:.s reso0ls)

Ly AFOHM 00 v 507 ay




g

L
-

e R A R N L s TR

%

'

it

o ;’ R g, R

%
Lt

L

4
3
&

[N

S

PR IAR

i VAR

ot

ey

!

. ;ﬂ:;."'

o
SO

T

Girad
SRematt

wEFPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 10-PAST RESPONSE ACTIVITIES

I IDENTIFICATION

01 STATE

N

02 SITE NUMBER

D 003327251

II. PAST RESPONSE ACTIVITIES

01 O3 A, WATER SUPPLY CLOSED
Rf/%SCRIPﬂON

02 DATE

03 AGENCY

01 U B TEMPORARY WATER SUPPLY PROVICED
04 CESCRIPTION

N/A

03 AGENCY

01 3 C. PERMANENT WATER SUPPLY PROVIDED
04 DESCRIPTION

NLA

03 AGENCY

07 [ 0 SPILLED MATERIAL REMOVED
04 DESCRIPTION

N/A

03 AGENCY

01 Z E CCNTAMINATED S0IL REMOVED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T F. WASTE REPACKAGED
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 C G. WASTE OISPOSED ELSEWHERE
04 DESCRIPTICN

02 DATE

03 AGENCY

C1 T H. ON SITE BURIAL
04 DESCRIPTICN

N/A

02 DATE

03 AGENCY

01 T 1IN STU CHEMICAL TREATMENT
04 CESCRIPTION

N/A

02 DATE

03 AGENCY

01 T J IN SITU BIOLOGICAL. TREATMENT
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T K IN SITU PHYSICAL TREATMENT
04 DESCRIPTION

N/A

03 AGENCY

01 T L ENCAPSULATION
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 Z M EMERGENCY WASTE TREATMENT
04 DESCRIPTION

N/A

02 DATE

03 AGENCY

01 T N CUTOFF WALLS

ﬁ4/ %E SCRIPTION

01 7. O EMERGENCY DIKING SURFACE WATER DIVERSION

IQA/ RESCRIPTION

0! | P CUTOFF TREKCHES SUMP
04 DESCHRIPTION

C2 OATL

G Q SUQSURFACE CUTOFF WALL

I{\]7 B\F SCRIPTION

02 DATE __.

03 AGENCY _

EPAFTHRM 2070 40T B
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~ P POTENTIAL HAZARDOUS WASTE SITE O'; é?f::ﬁ':'gggmm
> E A SITE INSPECTION REPORT '
s PART 10- PAST RESPONSE ACTIVITIES IN]| D 003327251

HPAST RESPONSE ACTIVITIES contmusal

01 (J R BARRIER WALLS CONSTRUCTED 020ATE ____ 03 AGENCY

04 DESCRIPTION

.
;’ B cApsrd |
5 01 ' S CAPPING/COVERING s ﬂAéENCY
4 04 DESCRIPTION SOV ED A : !
b N/A B A N PRSP ; e '
E 01 T T BULK TANKAGE REPAIRED - 02DAJE .l f = L E;AGENCY
3 04 CESCRIPTION ST U e ¥
f sl
' N/A
H 01 O U GROUT CURTAIN CONSTRUCTED 020ATE 03 AGENCY
i C4 DESCRIPTION
i N/A
g 01 - V. BOTTOM SEALED 02 DATE 03 AGENCY
4 C4 DESCRIPTION
N/A
4
o 01 T W. GAS CONTROL 02 DATE 03 AGENCY
ot 04 DESCRIPTION
-4
o N/A
01 2 X. FIRE CONTROL O2DATE 03 AGENCY
B NfRESCRIPTlou
+
.‘t
01 T Y. LEACHATE TREATMENT 02 DATE _ _ 03 AGENCY
g 04 DESCRIPTION
3 N/A
s 01 = Z. AREA EVACUATED 02 DATE _ . 03 AGENCY o
3 04 DESCRIPTION
3 MN/A
3 01 2 1. ACCESS TO SITE RESTRICTED 02 DATE 03 AGENCY
3 1PTI
E 7§# RESCRIPTION
4 01 T 2 POPULATION RELOCATED C2DATE 03 AGENCY
23 04 DESCRIPTION :
L N/A
i3 01 X3 OTHER REMEDIAL ACTIVITIES 02 CATE oz scency_D. .M. Steward
i 04 DESCRIPTION
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a POTENTIAL HAZARDOUS WASTE SITE
\-’EPA SITE INSPECTION REPORT

PART 11 - ENFORCEMENT INFORMATION

1. IDENTIFICATION

01 STAYE

N

02 SITE NUMBER

D 003327251

Il. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION O YES XNO

02 DESCRIPTION OF FEDERAL, STATE, LOCAL REGULATORY/ENFORCEMENT ACTION

N/A

I1l. SOURCES OF INFORMATION :Cne toeciix rererances o 9. State fues. sampre snMy 8IS 18DOMS)

£PALCAM 2CT0 134781




Potential Hazardous Waste Site

PRELIMINARY ASSESSMENT

D.M. STEWARD MANUFACTURING COMPANY, INCORPORATED
TND 003327251

CHATTANOOGA, HAMILTON OOUNTY, TENNESSEE




D. M. STEWARD MANUFACTURING

TND 003327251

The D.M. Steward Manufacturing site is an approximately three acre landfill and
dump in a low swampy area on the opposite site of a public street from the
manufacturing facility. This site is located on the east side of Jerome Street
between East 36th and East 38th Streets in Chattanooga in Hamilton County,
Tennessee. The swampy area and a spring that resurges on the site constitute the
headwaters of an unnamed tributary to Chattanooga Creek. This unnamed
tributary enters Chattanooga Creek on the east bank at approximately creek mile

4.8,

A search of ownership records at the Hamilton County Office of the Assessor of
Taxes and the Office of the Register of Deeds revealed that the property when the

plant is located is described as Map 167D-F parcel 010. The owner is listed as:

Steward, D.M. Mfg. Co.
E. 36th Street

Chattanooga, TN 37407

The deed to this property is recorded in the Office of the Register of Deed in Book

1387 page 50.

The property which recevied wastes from D.M. Steward Manufacturing has been
split between two corporate entities. The property directly across Jerome Street

from the manufacturing facility and which definitely received wastes is described

as Map 168A-N parcel 030. The owner is D. M. Steward Manufacturing Company.



The properties adjacent to parcel 30 to the east, which probably received wastes,
are listed as numerous individual parcels and are owned by Hamilton Concrete

Products.

This facility has had a long and diverse manufacturing history. The company has
been active at this site since 1888, Presently a manufacturer of technical cerainic
insulators and oriented ferrites (magnets), the plant in the past manufactured
burner tips for gas lights originally and later produced pencils for slate boards and

components for small electric motors.

The site ia question, the swampy area across Jerome Street from the plant, was
allegedly used as a dump by D.M. Steward Manufacturing at various times
throughout its history. Prior to 1976, when the company initiated pretreatment
and discharge of wastewater to the City of Chattanooga's Interceptor Sewer
System, wastewater was discharged to this area also. A pond existed at one time
adjacent to Jerome Street and was used as a settling basin for removal of solids
from the wastewater. The nature of these solids is unknown but it is assumed that
they were never removed from the bottom of the pond. The aforementioned spring
is alleged to be contaminated and the discharge from it is pumped to the plant's
pretreatment facility. It is not possible to estimate the amount of waste that may
be present at this time. The site was apparently used for waste disposal from prior

to 1900 until the mid-1970's.

This site presents several possible routes for off-site migration of contaminants.

Due to the proximity of the site to Chattanooga Creek and the dominant low relief



the potential for shallow watertable conditions exists. This is further indicated by
the presence of a spring on the site. A thrust fault is located approximately 1/2
mile west of the site indicating the site is possibly underlain by highly fractured
bedrock. These conditions illustrate a potential for contamination of both shallow

and deeper water bearing zones.

Portions of this site are located within the 100 year floodplain of Chattanooga
Creek. Material was deposited in a swampy area that is the headwater of an
unnamed tributary to Chattanooga Creek. The discharge from the settling pond
mentioned previously also contributed to the headwater of the unnamed tributary
to Chattanooga Creek. The factors combined indicate that contamination of the
unnamed tributary to Chattanooga Creek and Chattanooga Creek likely occurred in

the past and could be occurring presently.

Another significant route of exposure is through direct contact. This site is
located in a high population density mixed urban/industrial area. The site is not

fenced or under the control of security guards.

The total population potentially affected by this site is estimated to be 9141 and is
based primarily upon direct contact exposure. While the pollution of Chattanooga
Creek is potential hazard, the Creek is not known to be used as a source of drinking
water. Similarly, population exposure via groundwater is considered unlikely.
State records of water wells indicated that no wells used for drinking water exist in
the immediate area, however several industrial wells are in use. It must be noted,
however, that state water well records are available starting in 1963. Prior to
1963 no reporting or record keeping was required. The area of Chattanooga in

question is an older section and, while municipally supplied drinking water is



available, the possibility of groundwater use through wells predating 1963 cannot

be completely disregarded.

The total population estimate is based upon possible direct contact with the
population within a one mile radius of the site., Based upon documentation supplied
by the Chattanooga-Hamilton County Regional Planning Commission this one mile
radius includes parts of four (4) census tracks. An estimate was made of the
percent of the area of each census tract that is included in this one mile radius.
The population of each tract, as determined by the 1980 census, was multiplied by
the respective percentages and these figures totalled to arrive at the estimate

cited.

While much information exists suggesting the deposition of wastes at this site there
is a paucity of information regarding the specific nature of these wastes. Based
upon the length of time that this site was active, the diversity of manufacturing
processes used throughout the history of D.M. Steward Manufacturing, and the
large population within a one mile radius of this site, it is recommended that this

site be assigned a medium priority for site inspection.

MH/bec/3012 Program



l.

Data Sources

Tax records - Office of Assessor of Taxes for Hamilton County, Tennessee.

Property deeds recorded at the Office of the Registrar of Deeds for Hamilton

County, Tennessee.

Chattanooga Creek Survey 1981-1982, Division of Water Management,

Tennessee Department of Health and Environment,

Neighborhood Analysis - District No. 2 - South Central City, Chattanooga-

Hamilton County Regional Planning Commission and related data from the

1980 census.

State of Tennessee Superfund Section files, central files, and Site Investigation

Unit files.

Water well logs, Tennessee Department of Health and Environment.

U.S.G.S. topographical maps - Chattanooga, Tennessee quadrangle and Fort

Oglethorpe, Ga-Tenn. quadrangle.

MH/bec/d-5



POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

P [+]] ATE[OZQ SITE NUMBER
i PRELIMINARY ASSESSMENT *INEI°PD03327251
A\ Y 4 EPA PART 1 - SITE INFORMATION AND ASSESSMENT

il. SITE NAME AND LOCATION

01 SITE NAME (Legs. commen. or descriplive name of s4e) 02 STREET, ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER
east side of Jerome Street between
D.M. Steward Manufacturing 36 and 37th Streets
03 CITY 04 STATE | 05 ZIP CODE 08 COUNTY 07 COUNTY]08 CONG
CODE DIST
Chattanocoga TN 37401 Hamilton «1 033 03
09 COORDINATES | ATITUDE LONGITUDE '
34 5904.2 | _DBS 17 44.2

10 DIRECTIONS TO SITE (Starting trom nearest pubde road)

from east 38th Street turn north onto Jerome Street. Main plant is on the left
and the site is the low, swampy area on the right.

lil. RESPONSIBLE PARTIES

01 OWNER (if known) 02 STREET (Busmess. mating, residenyis))

D.M. Steward Manufacturing Company | P.0. Box 510
03CITY 04 STATE| 05 ZiP CODE 06 TELEPHONE NUMBER

Chattanocoga TN 37401 1619 867-4100
07 OPERATOR (f known and different from owner) 08 STREET (Business. sisfing. residensasl)

same
03 CITY 10 STATE [ 11 2IP CODE 12 TELEPHONE NUMBER
( )

13 TYPE OF OWNERSHIP (Check ane}

A PRIVATE [ B. FEDERAL: O C. STATE CD.COUNTY 3 E. MUNICIPAL
{Agency name)
(O F. OTHER: 0O G. UNKNOWN
(Spacdty )
14 CWNER'OPERATOR NOTIFICATION ON FILE (Check ad that appty)
I A/RCRA 3001 DATERECEIVED: ____ L ___ [ ___ [0 B UNCONTROLLEDWASTE SITE(cercia103¢; OATERECEIVED:_____ 1 _f X C. NONE
MONTH DAY YEAR MONTH CAY YEAR
IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITEINSPECTION BY (Check s tnai appty)
DO YES DATE O A EPA ) 8. EPACONTRACTOR [0 C. STATE {1 D. OTHER CONTRACTOR
Y S S
X NO MONTH DAY YEAR O E. LOCALHEALTHOFFICIAL [0 F. OTHER:
(Seecty;
CONTRACTOR NAME(S):
02 S!TE STATUS (Check onej 03 YEARS OF OPERATION
DA ACTIVE X 8 INACTIVE [ C. UNKNOWN 1888 2 I 1976 [ UNKNOWN
BEGINNING YEAR ENDING YEAR

04 DESCRIPTION OF SUBSTANCES POSSIOLY PRESENT, KNOWN, OR ALLEGED
The facility has been in operation since 1888 and has had a diverse product

line ranging from pencil leads to ceramic gas burner tips to small magnets.
Specific wastes mentioned include o0il, metals, and methylene blue.

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION

In addition to draining into an unnamed tributary to Chattanooga Creek and being
3géggeg£big a residential area, a small spring on the site indicates a shallow

V. PRIORITY ASSESSMENT

01 PRIORITY FOR INSPECTION (Chach one If aph or medum ia checked. compiete Peri 2 - Waste nfo ond Ppct 3 - D o! Harerdous CondRions ang incidents)
{J A HIGH XI B. MEDIUM Oc.Low D D.NONE .
{in100CHIDN rOQUisodT promptiy} finspection required] (nzpect on hme svalisble Detls) (NO further gction needed. compiete current disposition form)
VI INFORMATION AVAILABLE FROM
01 CONTACT 02 OF (Agency Orgenisation) 03 TELEPHONE NUMBER
John H. Woody D.M. Steward Manufacturing {615 867-4100
N4 PERSONRESPONSIBLE FOIR ASSESSMENT 05 AGENCY 08 ORGANIZATION 07 TELEPHONE NUMBEA 08 DATE
. ; —6._12: 85
Michael J. Hiqgs TDH&E DSWM £15 ' 741-6287 MONTH DA vEAR

EPAFOHRM 207012 (7-81)




“EPA

POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 2- WASTE INFORMATION

L IDENTIFICATION

L1 STATE

IN

02 SITE NUMBER

D003327251

I, WASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 PHYSICAL STATES " heck 211hat appiyt 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS /Chrech a3 tre: appty)
. e depansonty L A TOXIC |1E SOLUBLE L1 HIGHLY VOLATILE
:L,Jg ggagen FNES L E.EEUU’TSY TOVNS 15 B. CORROSIVE L. F INFECTIOUS L1J EXPLOGIVE
L' C SLUDGE | 1. G GAS T L3 C RADIOACTIVE L] G. FLAMMABLE U K REACTIVE
cusic YARDS _unknown '} 0 PERSISTENT L. H IGNITABLE LJ h'ﬁ%?’:i?ﬂ'?kﬁke
o ormER T isceety ~0O OF DRUMS - 4
N, WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT [02 UNIT OF MEASURE| 03 COMMENTS
sLy SLUDGE
oLw OILY WASTE
SOL SOLVENTS
PSD PESTICIDES
OocCcC OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES HEAVY METALS

|V. HAZARDOUS SUBSTANCES {Sea Appencix {or most lroquen!ty crled CAS Numbers)

Ot CATEGCORY

C2 SUBSTANCE NAME

03 CAS NUMBER

04 STORAGE/DISPOSAL METHOD

05 CONCENTRATION

06 MEASURE OF
CONCENTRATION

V. FEEDSTOCKS 5es sppenam for CAS Numoers)

CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS FDS
FOS FOS
FDS FOS
FD5 FOS

V1. SOURCES OF INFORMATION (Cite spacitc roturences, » g . state fes. sampio anatysis. reports

Site Investigations Unit files

(IATORM 207012 (7 js




POTENTIAL HAZARDOUS WASTE SITE 1. IDENTIFICATION

01 STATE| 02 SITE NUMBER

IN1 DO03327251

2 Y
< EPA PRELIMINARY ASSESSMENT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. HAZARDOUS CONDITIONS AND INCIDENTS

01 X A GROUNDWATER CONTAMINATION K 02 (] OBSERVED (DATE. ) X POTENTIAL ) ALLEGED
03 POPULATION POTENTIALLY AFFECTED: . _UNKNOWN 4 NAQRATIVE DESCRIPTION

Shallow water table is indicated by the presence of a spring at the l‘sit'e.

01y B. SURFACE WATER CONTAMINATION 020 OBSERVED(DATE. _____ } ® POTENTIAL ) ALLEGED
03 POPULATION POTENTIALLY AFFECTED: _ynknaown . 04 NARRA. .VE DESCRIPTION

At one time the company had a Shrface impoundment at the site that served as a
settling basin. The site also drains into an unamed tributary to Chattanooga

Creek.
01 L. C. CONTAMINATION OF AIR 02 C1OBSERVED(DATE: ) ) POTENTIAL (J ALLEGED
03 POPULATION POTENTIALLY AFFECTED. _____ 04 NARRATIVE DESCRIPTION
01 () O FIRE/EXPLOSIVE CONDITIONS 02 CJ OBSERVED (DATE: ) 3 POTENTIAL 3 ALLEGED
03 PORULATION POTENTIALLY AFFECTED: ____ 04 NARRATIVE DESCRIPTION
01%0 €. DIRECT CONTACT 02 JOBSERVED (DATE: ) X POTENTIAL ] ALLEGED
C3 POPULATION POTENTIALLY AFFECTED: 96271 04 NARRATIVE DESCRIPTION

There are no security guards or fencing around site. The site is also bounded
on three sides by residential areas. Population cited is an estimate of that
within a one mile radius of the site.

01 (& F. CONTAMINATION OF SOIL 02(JOBSERVECQ(DATE: ___ ) ] POTENTIAL (3 ALLEGED
03 AREA POTENTIALLY AFFECTED: —m— 04 NARRATIVE DESCRIPTION
cres)
0112 G DRINKING WATER CONTAMINATION 02 LJOBSERVED(DATE: ) T POTENTIAL 0O ALLEGED
03 POPULATIONPOTENTIALLYAFFECTED: ______ = 04 NARRATIVE DESCRIPTION
01 '2 H WORKER EXPOSURE/INJURY OC2(JOBSERVED(DATE: ______ ) 3 POTENTIAL {J ALLEGED
03 WORKERSPOTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
01 1 POPULATION EXPOSURE/tINJURY 02/ OBSERVEDIDATE __ ) [} POTENTIAL {1 ALLEGED
03 POPULATION POTENTIALLY AFFECTED: __ . 04 NARRATIVE DESCRIPTION

EPAFQAM 2070 12(7-B1)




~ POTENTIAL HAZARDOUS WASTE SITE - :?::f:)?g*w
< EPA PRELIMINARY ASSESSMENT ' € NUMBER
\Y4 PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS IN | D003327251
il. HAZARDQUS CONDITIONS AND INCIDENTS (Cantirwveat
01 [ J DAMAGE TO FLORA 020 OBSERVED(DATE. .. ) J POTENTIAL O ALLEGED

04 NARRATIVE DESCRIPTION

A

01 {J K. DAMAGE TO FAUNA 020 OBSERVED (DATE. ) O PQTENTIAL O ALLEGED
04 NARRBATIVE DESCRIPTION finciuce namets; of species)

01 3 L. CONTAMINATION OF FOCOD CHAIN C20OBSERVED (DATE: ______ ) O POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

01 % M. UNSTABLE CONTAINMENT OF WASTES 02 JOBSERVED(DATE. . ) 0 POTENTIAL g ALLEGED

(Spuis/runol! standing iquadsiesking drums)

03 POPULATION POTENTIALLY AFFECTED:____unknown. 04 NARRATIVE DESCRIPTION

Blue crystalline material reportedly on the surface near spring.

01 75 N. DAMAGE TO GFFSITE PROPERTY 02D OBSERVEDIDAYTE: ___ ) 03 POTENTIAL O ALLEGED
04 NARRATIVE DESCRIPTION

C1 (0 O CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs 02 [J OBSERVED (DATE: __ ____ ) T POTENTIAL O ALLEGED
0t “JARRATIVE DESCRIPTION

01 3 P. ILLEGAL/UNAUTHORIZED DUMPING 02(JOBSERVED(DATE ___ ) {1 POTENTIAL 0) ALLEGED
04 NARRATIVE DESCRIPTION ‘

05 DESCRIPTICN OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

- Ifi. TOTAL POPULATION POTENTIALLY AFFECTED: 7671

V. COMMENTS

V. SOQURCES OF INFORMATION (Ct»specinic rorarencas e g . siste liss. sampls analysis 1eports)

state central files, Site Investigation Unit files, Neighborhood Analysis
" District #2 by the Chattanooga/Hamilton County Regional Planning Commission,
' cursory inspection on 1/25/84.

EPAFOIM 2070 12(7 81)
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